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1. SAFETY INSTRUCTIONS 



Read these pages carefully before installation and use of the 
^ instrument. 

The following clauses contain information , cautions and warnings which 
,y must be followed to ensure safe operation and to retain the instrument 
in a safe condition. 

Adjustment, maintenance and repair of the instrument shall be carried 
out only by qualified personnel. 

1.1. SAFETY PRECAUTIONS 

For the correct and safe use of this instrument it is essential that 
both operating and servicing personnel follow generally-accepted 
safety procedures in addition to the safety precautions specified in 
this manual. 

Specific warning and caution statements, where they apply, will be 
found throughout the manual. 

Where necessary, the warning and caution statements and/or symbols are 
marked on the apparatus. 



1.2. CAUTION AND WARNING STATEMENTS 

CAUTION : Is used to indicate correct operating or maintenance 

procedures in order to prevent damage to or destruction of 
the equipment or other property. 

WARNING: calls attention to a potential danger that requires correct 
procedures or practices in order to prevent personal injury. 

1.3. SYMBOLS 



A 



High voltage > 1000 V 



Live part 



(red) 



C black/yellow) 





Read the operating 
instructions. 

Protective earth 
(grounding) terminal 



(black/yellow) 

(black) 



1.4. IMPAIRED SAFETY-PROTECTION 

Whenever it is likely that safety-protection has been impaired, the 
instrument must he made inoperative and be secured against any 
unintended operation. The matter should then be referred to qualified 
technicians . 

Safety protection Is likely to be impaired if, for example, the 
Instrument fails to perform the intended measurements or shows visible 
damage. 
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1.5. GENERAL CLAUSES 

1.5.1. WARNING: The opening of covers or removal of parts, except those to 

which access can he gained by hand, is likely to expose live 
parts and accesible terminals which can be dangerous to live. 

1.5.2. The instrument shall be dlconnected from all voltage sources before it 
is opened. 

1.5.3. Bear in mind that capacitors inside the instrument can hold their 
charge even if the instrument has been separated from all voltage 
sources . 

1.5.4. WARNING: Any Interruption of the protective earth conductor inside or 

outside the instrument, or disconnection of the protective 
earth terminal, is likely to make the instrument dangerous. 
Intentional interruption Is prohibited. 

1.5.5. Components which are important for the safety of the instrument may 
only be renewed by components obtained through your local Philips 
organisation. (See also section 8). 

1.5.6. After repair and maintenance in the primary circuit, safety inspection 
and tests, as mentioned in Section 8 have to be performed. 
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2 . GENERAL INFORMATION 



2.L. INTRODUCTION 

The PM 3305 Digital Storage oscilloscope is a compact instrument, 
featuring ergonomic design and extensive measurement capabilities. 

A large 8x10 screen, with internal graticule lines, provides easier 
viewing and an 10 kV accelerating potential gives a high Intensity 
trace with a well-defined spot. 

As a real t ime oscilloscope the PM 3305 is characterised by the 
following feature s ; 

- 2 mV/div sensitivity at 35 MHz. 

- A wide choice of display modes, including the an ADD facility. 

- X/Y display. 

- TV triggering. 

As a digital storage oscilloscope the versatile circuit arrangement, 
combined with the software for the microprocessor offers a wide range 
of facilities, including; 

- Brilliant display. 

- Excellent resolution because of 4K x 8 bits memory to be displayed 
on one full screen. 

- 4k bytes pre-trigger view (one screen). 

- COMPARE mode. 

- MIN/MAX mode. 

- 4 Channels . 

“ Max. 8 signals on the screen in COMPARE mode. 

- 2 MHz AD conversion rate (maximum) , 

- IEEE-488 interface option. 

The Instrument operates on an a.c. mains voltage of 100 V, 120 V, 220V 
or 240V. In addition, field applications for the oscilloscope are 
facilitated by external battery operation. 




MAT 1343 



FIG. 2,1. 35 MHz Digital storage oscilloscope PM 3305 
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2.2. CHARACTERISTICS 



A. Performance Characteristics 



-Properties expressed in numerical values with stated tolerance are 
guaranteed by N.V. Philips' Gloeilarapenf abrieken. Specified non- 
tolerance numerical values indicate those that could be nominally 
expected from the mean of a range of identical instruments, 

-This specification is valid after the Instrument has warmed up for 30 
minutes (reference temperature 23°C) . 

B . Safety Characteristics 

This apparatus has been designed and tested in accordance with Safety 
Class I requirements of lEC Publication 348 , Safety Requirements for 
Electronic Measuring Apparatus, QL 1244 and CSA 556B, and has been 
supplied in a safe condition. 

C. Initial Characteristics 

-Overall dimensions : 

.Height (excluding feet) : 137 mm. 

.Width (excluding handle) : 337 mm, 

.Depth (excluding controls) : 452 mm. 

-Maximum Weight (Mass) : 11 kg. 

-Operation position a) horizontally on bottom feet 

b) vertically on rear feet 

c) any angle between a) and b) 



2.2.1. Cathode ray tube: 

-Type D14-125 GH/117 

-Total accelerating 
voltage 10 kV 

-Screen 8x10 cm, metal-backed (1 div. equals 1 cm) 

-Phosphor type P31 (GH). Optional P7 (GM). 

-Graticule internal 

-Graticule illumi- 
nation continuously variable 

-Trace rotation screwdriver adjusted 



MEMORY OFF 



2.2.2, Operation modes: 
-Memory off 

-Memory on 



Only analog part in 
operation 



-SINGLE de- 
pressed 



-SINGLE depressed 



MEMORY ON 



Digital storage part in 
operation 

On each trigger, memory 
contents are overwritten 
Not triggered is indicated 
by the LED NOT TRIC'D 
After "RESET" memory con- 
tents are overwritten on 
first trigger pulse recei- 
ved. 

Armed status is indicated 
by the LED "NOT TRIC'D" 
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-Direct/ sampling 



2.2.3. Vertical: 

-Number of channels 

-Channel display/ 
acquisition modes 



-Min/ Max 



-Dynamic range 
-channel A and B 

-channel C and D 



MEMORY OEF 



2 channels (A and B) 



A only 
+B only 

A and +B alternated 
A and +B added 
A and chopped 



Channel B can be inver- 
ted 

r 500 kHz 



~ 600 ns 



24 divisions for fre- 
quencies < 10 MHz 



MEMORY ON 

With time-base setting, 
sampling mode or direct 
mode is selected automati- 
cally depending on sweep 
speed. 

For time- base lOOyus/ div. 
to 0,1/us/div. the 
"REP ONLY" LED indicates 
that sequential sampling 
is selected. 



2 channels (A and B) and 2 
auxiliary channels 
C C and D) 

A only 
+B only 

A and +B added 
A and chopped 
Pushing ALT or CHOP gives 
chop mode, except with 
MIN/MAX pushed. This gives 
alternate mode for A and B 
A, +B, C and D chopped 
AvsB (A=X,Y=B) 

Channel B can be Inver- 
ted 

Depends on sampling 
frequency 



50 % of memory capacity is 
displayed continuously 
(each second dot on screen) 
The other memory places are 
displayed and continuously 
refreshed. 

Each time that the COMPARE 
button is released and 
pressed again, the compare 
memory is filled with the 
latest information in the 
active memory. 

When button Is depressed 2 
peak detectors are operati- 
ve • Maximum peaks are sto- 
red on each second clock- 
pulse. 

Minimum peaks on the other 
clock pulses. 

Works for channel A, +B 
or A and +B alternated. 

24 divisions for fre- 
quencies ^ 10 MHz 
10 divisions 



-Polarity inversion 

-Chopping frequency 

-Display time per 
channel 
-Acquisition 
-Compare 
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MEMORY OFF 



MEMORY ON 



A 

A 



Bandwidth 
-channel A and B 
(DC) 

-channel A and B 
(AC) 

-in Mln/Max res- 
pectively 

-channel C and D 
■Risetime 
-channel A and B 
-in Min/Max 
-channel C and D 
■Pulse aberrations 
-channel A and B 
(testpulse 6 div 
risetime 1 ns) 
-channel C and D 
(testpulse 6 div 
risetime 1 ns) 
■Deflection coeffi- 
cients 

-channel A and B 

-channel C and D 

■Continuous control 
(non calibrated) 
-channel A and B 
■Vertical position- 
ing 

-channel A and B 
-channel C and D 
■Input impedance 
-channel A and B 
-channel C and D 
■Input coupling 
-channel A and B 
-channel C and D 
■Maximum rated 
input voltage 
-channel A and B 

■Maximum rated 
input voltage 
-channel C and D 

■Deflection accura- 
cy 

-channel A and B 
-channel C and D 
■CMRR 

-In A-B mode af- 
ter adjustment 
at DC. 

-channel C and D 



DC - 35 MHz 
2Hz - 35 MHz 

< 10 ns 

< + 3% (peak-peak 

< hi) 



2mV - lOV per division 
1-2-5 sequence 

1 ; > 2,5 

> + 8 divisions 
IMohm // 20pF 
AC-O-DC 

400V (dc + ac peak) 
below 100 kHz 

42V ( dc + ac peak) 
below 100 kHz 

< + 3% 

> 40 dB at 1 MHz 



DC - 35 MHz (-3 dB) 

2Hz - 35 MHz (-3 dB) 

DC - 30 MHz (-3 dB) 
2Hz - 30 MHz (-3 dB) 
DC - 1 MHz (-3 dB) 

< 10 ns 

< 11,6 ns 

< 350 ns 

< + 4% (peak-peak 

< 5%) 

< + 3;s 



2mV - lOV per division 
1-2-5 sequence 
0,lV/div (rear BNC) 
l,0V/div (rear BNC) 



1 : > 2,5 



> + 8 divisions 

> + 5 divisions 

IMohm // 20 pF 
10 Kohm + 3% 

AC-O-DC 

DC 



400V (dc + ac peak) 
below 100 kHz 



42V (dc + ac peak) 
below 100 kHz 



< + 4 % 

< + 3% 



> 40 dB at 1 MHz 

> 50 dB at 50 KHz 
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-Rated common mode 
voltage 

-channel C and D 
at 0,1 V/div 
at ] ,0 V/div 
-Trace Jump 

-attenuator con- 
trol 

-between lOmV -> 
20mV/div 

-continuous con- 
trol 

-normal/invert 
channel B 
-memory ON/OFF 
-temperature 
drift at 23°C 
-Crosstalk between 
channels 

-Linearity error 
reference lEC 351 



MEMORY OFF 



< 0,1 div 

< 1 div 

< 0,5 div 

< 1 div 
<0,3 div 

< 0,3 div/hour 

> -40 dB at 10 MHz 

> -30 dB at 35 MHz 

< 3% 



2,2.4. Horizontal ; 

-Time-base 
-time coeffi- 
cients 0,5 s/div to 

0,1 ^ us/ div 



-continuous con- 
trol 



-magnifier 
-positioning 
-coefficient ac- 
curacy 

“X 1 

-additional 
magnifier x 10 

resolution 
-single trace 
-dual trace 
-four trace 



1-2-5 sequence 
1 : > 2,5 (uncal) 

X 10 calibrated 
> + 5 divisions 

< ± 3 % 

< + 2% (first div. 
excluded) 



-maximum conver- 
sion frequency 
-visible signal 
delay 



> 1,5 divisions at 
10 ns/div 



MEMORY ON 



< + 20V 

see maximum rated input 
voltage 



< 0,1 div 

< 1 div 

< 0,5 div 

< 1 div 

< 0,3 div 

< 0,3 div/hour 

> -40 dB at 10 MHz 

> -30 dB at 35 MHz 

< 3% 



0,5 s/div to 0,1 ^us/div 
and 5 s/dlv to 1 s/div 
when TIME/DIV is depressed 
1-2-5 sequence 

1 : > 2,5 (uncal) 
works only for the time- 
base settings lOO^us/div 
to 0,1 ^us/div. 

X 10 calibrated 
> + 5 divisions 



< ± 37 . 

< + 2% (first div. 
excluded) 

400 samples/div. 

200 samples/div. 

100 samples/div. 
in COMPARE respectively 
200 samples/div. 

100 samples/div. 

50 samples/div. 

2 MHz 

> 2 divisions at 
10 ns/div. 
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-trace jump 

-Memory ON/ OFF 
-5s/div. . . 

0,5ms/ div, 
-0,2ms/div. . . 
0 , 1 ^us/dlv 

-X- Deflect ion 
-source 



-deflection 
coefficients 
-channel A or B 

-EXT 

-EXT ; 10 
-LINE 

-bandwidth 

-DC 

-AC 

-phase shift be- 
tween X and Y 
-dynamic range 

-deflection ac- 
curacy 

2.2.5. Triggering ; 

-source 



-mode 



-trigger bandwidth 
-AUTO 
-AC 
-DC 

-trigger sensiti- 
vity 

-internal 
-internal 
-external 
(external ; 10) 

-TV internal 

-TV external 
(external : 10) 



MEMORY OFF 



<0,3 div (in x 1) 

increasing to < 0,8 
div (in X 1) 

channel A, channel B, 
EXT, EXT : 10 or LINE, 
selected by trigger- 
source switch 



as selected by AMPL/DIV 
rotary switch 
0,2V/div 
2V/div 
> 8 div 

DC to 1 MHz 
5 Hz to 1 MHz 

< 3° at 100 kHz 

24 divisions up to 
100 kHz 

< + lOX 



channel A, channel B 
external , external ; 10, 
line and composite 
AUTO (free-run in ab- 
sence of trigger after 
100 ms; see also level 
range) 

AC coupled 
DC coupled 

TV (TV line or frame 
switched by TIME/DIV 
rotary switch). 

TV line :< 20/Us/div 
TV frame:> 50yus/div 

20 Hz - 50 MHz 
5 Hz - 50 MHz 
0-50 MHz 



< 1/2 div at 5 MHz 

< 1 div at 35 MHz 

< 0,2 (2) Vpp at 35 MHz 

< 0,1 (1) Vpp at 5 MHz 

< 0,7 div sync, pulse 
amplitude 

< 0,15 (1,5) V sync 
pulse amplitude 



MEMORY ON 



<0,3 div (in x 1) 

increasing to < 0,8 
div (In X 1) 



channel A, channel B 
external , external : 10, 
line. (No composite) 
AUTO (free-run in ab- 
sence of trigger after 
100 ms ; see also level 
range) 

AC coupled 
DC coupled 

TV (TV line or frame 
switched by TIME/DIV 
rotary switch) . 

TV line :< 20/us/div 
TV frame:> 50yus/dlv 

20 Hz - 50 MHz 
5 Hz - 50 MHz 
0 - 50 MHz 



< 1/2 div at 5 MHz 

< 1 div at 35 MHz 

< 0,2 (2) Vpp at 35 MHz 

< 0,1 Vpp at 5 MHz 

< 0,7 div sync pulse 
amplitude 

< 0,15 (1,5) V sync 
pulse amplitude 



Archief RadioDatabase.nl 



BAMA KOPIE 



2-7 



MEMORY OFF 



-trigger level 
range 
“AUTO 



-internal 
-external 
-external ; 10 
-trigger slope 
- + or - 
—dual 



proportional to peak- 
peak value of trigger 
signal 

> + 6 div 

> + 0,8 V 

> + 8 V 

pos/ neg-going 




-external trigger 
input impedance 
-maximum rated 
input voltage 

-pre trigger 



1 Mohm // 20 pF 

400V (dc + ac peak) 
below 100 kHz. 



MEMORY OK 



proportional to peak- 
peak value of trigger 
signal 

> + 6 div 

> + 0,8 V 

> + 8 V 

pos/ neg-going 

works from 5s to 0,2ras/dlv 
trigger occurs when signal 
goes out of a fixed window 
of > + 0,5 div; window 
can be shifted by LEVEL 

1 Mohm // 20 pF 

400V (dc + ac peak) 
below 100 kHz. 
trigger point can be set 
on beginning, 1/4, 1/2, 

3/4 and end of screen. 



2.2,6. Memory : 

-number of memories 
-resolution hori- 
zontal 

-resolution verti- 
cal 

-memory modes 
-CLEAR 



-LOCK 



1 

1 : 4096 (max) 

1 : 256 (8 bits) 

first push clears the 
memory, trace in middle 
of screen; second push 
{within ~ 1 second) 
blanks the trace 
memory input is blocked 



2.2.7. Display: 

-memory 

-horizontal expand 



-channel B versus 
channel A 
-mode 
-accuracy 
-phase difference 



covers 10 cm screen height 
4 X 

7 overlapping memory quar- 
ters can be selected 
(with X-MAGK 40 x ) 



X=A/Y=B 
< + 5Z 

distance between signal 
derived from A and signal 
derived from B is 1/400 
div.; the mean of two ad- 
jacent B values is dis- 
played versus one A value 
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MEMORY OFF 



MEMORY ON 



“position 

-smooth 



2 . 2 . 8 . 



External clock: 
-input levels (TTL) 



-V 

-V 



IL 

IH 



-frequency 
-switching to ex- 
ternal clock 




-maximum rated 
input voltage 



0 of stored A signal will 
be at centre of screen 
Switches RC-filter in dis- 
play channel with time- 
constant of 7 ^us. 



< 0,8 V 

> 2,8 V 

{at Ij < 0,8 mA) 

1 MHz max, 

freq > 40 Hz automatic 
freq < 40 Hz by internal 
switch 

+ and -10 V 



2.2,9. 



Calibration output: 
-output voltage 
-accuracy 
-frequency 



1,2 Vpp square-wave 

< + 1 % 

2 kHz 



2.2.10. Outputs : 

-ADC OUT 
(rear of the in- 
s trument) 



—rated output 
levels CTTL) 



-optionally instru- 
ment bus IEEE-488 
(rear of the in- 
strument) 

-IEEE-488 



—memory dump 
(listen only/ 
talk only) 



1,2 Vpp square-wave 
< + 1 % 

2 kHz 



Words from analog/digital 
converter are available 
with conversion ready 
signal 

pin 1; CONV READY 
pin 2: ADC 0 
pin 3: ADC 1 
pin 4: ADC 2 
pin 5 : ADC 3 
pin 6: ADC 7 
pin 7 : ADC 6 
pin 8: ADC 5 
pin 9 : ADC 4 

-VoL 0,5V max, 

-Iqj^ 2 mA max. 

”^0H ^ * 

-Iqjj - 200 ^uA max, 

(outputs have TTL confi- 
guration) 



Memory contents and appa- 
ratus settings may be sent 
and received. 

Memory dump via IEEE-488 
bus to and from data cas- 
sette recorder. 

For full specification see 
Operating manual of the 
PM8955 
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2 . 2 , 11 . 

A 



Power supply: 

-line voltage (AC) 
-line frequency 
-power consumption 
-DC supply 
(connector rear 
of instrument) 
-voltage range 
(DC) 



100,120,220 or 240 V (nominal + 10%) 
50 - 400 Hz + 10% 

~ 70 W 



Ik - 11 ^ floating minus (-) of battery connec- 
ted to chassis 



-current consump- 
tion 2 A (with option) 



2.3. ENVIRONMENTAL CHARACTERISTICS 

The environmental data mentioned in this manual are based on the 
resnlts of the manufacturer's checking procedures. 

Details on these procedures and failnre criteria are supplied on 
, request by the PHILIPS organisation in your country, or by PHILIPS 

INTERNATIONAL 8.V., SCIENTIFIC & INDUSTRIAL EQUIPMENT DIVISION, 
EINDHOVEN, THE NETHERLANDS. 



-ambient tempera- 
ture 

-rated range of + 5°C to -J-40°C 
use 

-operating range -10°C to -i-40°C 
-storage and -40°C to -t-70‘^C 

transit 



-operation position a) horizontally on bottom feet 

b) vertically on rear feet 

c) any angle between a) and b) 

-altitude 



operating 

non-operating 

-humidity 

-shock 

-vibration 

-electromagnetic 
interference 
-safety 
-warm up time 
-recovery time 



5000 m (15000 ft) 

15000 m (45000 ft) 

21 days cyclic damp heat 25°C - 40°C, RH 95% 
300m/s, half sine-wave shock of 11 ms duration 
(3 shocks per direction for a total of 18 shocks) 
5-55 Hz, 15 minutes per direction, amplitude 0,7mm 
(peak-to-peak) and 30m/s^ (3g) acceleration 
meets VDE 0871 and VDE 0875 Grenzwert Klasse B 

lEC 348 Class I prepared for UL 1244 
30 minutes at 23°C 

operates within 30 min, of being subjected to 
- 10*^0, soak then taken into room conditions of 
60% rel . hum. at 20°C 
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Fig. 3.1. Detailed blockdiagrarn I. 



WAT 127J 
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Fig . 3.2 



Detailed blockdiagram II 



LOGIC UNIT All 
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3. CIRCUIT DESCRIPTIONS 



In chapter 3.1. the block diagram is described and in the chapters 
3.2. and further the detailed circuit information is described. 

3.1. BLOCK DIAGRAM DESCRIPTION (FIG. 3.1 and FIG. 3.2) 

This chapter serves to explain the main functions of the oscilloscope. 

This instrument can be used as a normal analog real-time oscilloscope 
(pushbutton MEMORY ON released) and as a digital storage oscilloscope 
(pushbutton MEMORY ON depressed). 

With this pushbutton MEMORY ON a selection can be made between an 
analog and a digital signal path . At the same time a selection is done 
between an analog time-base circuitry and a digital time-base 
circuitry, 

3.1.1. Vertical channel. 

The vertical channels A and B for the signals to be displayed are 
Identical except for the invert facility included in the B channel 
amplifier. 

Each channel comprises an input coupling switch for AC-DC-0, an input 
step ATTENUATOR and an IMPEDANCE CONVERTER. 

The AMPL/DIV switch provides xl or xlO gain control of the PRE-AMPLI- 
FIER, which offers In conjunction with the step attenuator a full 
range of Y deflection coefficients in a 1-2-5 sequence. 

This stage is followed by a PRE-AMPLIFIER with trigger pick-off point. 
The pre-amplifier also contains the continuous control of the AMPL/DIV 
switch and the POSITION control for vertical shift of the trace. 

Both channels are applied to an electronic SWITCHING AMPLIFIER. 

The SWITCHING AMPLIFIERS of both A and B channels are controlled by 
an ANALOG CHANNEL SWITCH which in turn Is set for different display 
modes by operating the display mode pushbuttons A-ALT-CHOP-ADD-B. 

In the ALT mode, the ANALOG CHANNEL SWITCH is operated by a pulse at 
the end of the MTB sweep, and offers alternate uninterrupted display 
of the channel A and B waveforms. 

In the CHOP mode, the ANALOG CHANNEL SWITCH (channel multivibrator) 
is free-running at a fixed frequency of approximately 500 kHz to drive 
the SWITCHING AMPLIFIERS alternately, which then are opened and closed 
successively, so that discrete parts of the signals of channel A and 
B are displayed in rapid succession, giving the appearance of two con- 
tinuous traces. 

In the ADD mode, both SWITCHING AMPLIFIERS couple the signals through, 
thus adding channels A and B. 

By inverting the B channel (PULL TO INVERT B) the A-B mode is obtained. 

In MEMORY ON mode two more channels C and D can be added to the 
system, selected by the ABCD CHOP pushbutton, resulting in a total 
of four channels A,B,C and D. 
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Both channels C and D are identical, each comprising two separate in- 
put BNC's, mounted at the rear of the instrument, with a fixed 
deflection coefficient of 0,1V/DIV and IV/DIV. Furthermore an 
IMPEDANCE CONVERTER and an AMPLIFIER with a screwdriver POSITION 
control (to be operated on the instruments leftside) . Each AMPLIFIER 
is followed by a SWITCHING AMPLIFIER which Is controlled by a DIGITAL 
FOUR CHANNEL SWITCH under the control of the microprocessor system. 

The ANALOG CHANNEL SWITCH is blocked in MEMORY ON mode and its 
function is taken over by a DIGITAL FOUR CHANNEL switch which is 
controlled by the switches A-ALT-CHOP-ADD-B and ABCD CHOP via the 
microprocessor system. 

In that case all four SWITCHING AMPLIFIERS of the channels A,B,C and D 
are controlled by the DIGITAL FOUR CHANNEL switch. 

The resulting output signals of the four SWITCHING AMPLIFIERS 

are supplied via the DELAY LINE DRIVER and DELAY LINE to the Digital 

storage circuits. (See blockdiagram II FIG. 3.2). 

Depending on the selection of MEMORY OFF or MEMORY ON the signal is 
applied via the so-called "analog signal path" or the so-called 
"digital signal path". 

Selection of the analog signal path means that the DELAY LINE output 
is directly coupled to the input of the Y FINAL AMPLIFIER. 

Selection of the digital signal path means that the DELAY LINE output 
is coupled to the ADAPTION circuit and then to the MIN/MAX unit. 

With MIN/MAX selected the DELAY LINE is coupled to the MIN/MAX 
detectors in the "digital signal path". This circuit, which can be 
switched off via the microprocessor system by operating pushbutton 
MIN/MAX, determines the minimum and maximum amplitude of the analog 
input signal. These MIN and MAX values are applied to a MIN/MAX 
multiplexer. 

The resulting analog signal is digitized in an Analog to Digital 
Converter (ADC) under the control of the ADC logic and the micropro- 
cessor system. 

The timing of the conversion is determined by one of the 3 following 
sources : 

- In positions 0,5s/div, ... 0.2ms/div of the TIME/DIV switch (DIRECT- 
mode) by the digital time-base generator. 

- In positions 100/us/div, ... 0,lyus/dlv. of the TIME/DIV switch 
(sequential SAMPLING-mode) by the analog time-base generator saw- 
tooth signal and the trigger signal, 

(See digital storage circuits section 3.7,7. ADC logic). 

- In (EXTERNAL-mode) by a frequency applied to the EXT, CLOCK input. 

After digitizing by the ADC the information is shifted via a TRI-STATE 
BUFFER through a PRE-TRIGGER MEMORY. The ADC output information is 
also applied to an ADC OUT connector on the rear panel. This PRE 
TRIGGER MEMORY which consists of a RAM MEMORY, a PRE TRIGGER COUNTER 
and a LATCH is configurated as a shift register with a variable 
length. The LATCH can be seen as the output of this shift register 
system. 

The length of this shif tregister can be varied by presetting the 
PRE-TRIGGER COUNTER via the microprocessor system and depends on the 
operator's PRE-TRIGGER selection with pushbuttons PRE-TRIG and OFF. 
Furthermore the PRE TRIGGER MEMORY is controlled by the MEMORY WRITE 
LOGIC. 
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On receipt of a trigger pulse a coupling is realized between the 
PRE-TRIGGER shift register output (LATCH output) and a DISPLAY MEMORY 
of 4096 X Sblts. 

Starting at the moment of triggering the DISPLAY MEMORY will be 
completely filled with Information which is shifted through the PRE- 
TRIGGER shift register system. 

The information, which was stored already in the PRE-TRIGGER MEMORY at 
the moment of triggering is shown on the C.R.T. display as PRE-TRIGGER 
information. 

The contents in the DISPLAY MEMORY is Influenced by the selected 
acquisition modes MIN/MAX, COMPARE, ABCD CHOP, A, B, ALT, CHOP. ADD 
and/or B. 

Two address counters "WRITE COUNTER" and "DISPLAY COUNTER" can be 
connected to the DISPLAY MEMORY address lines via a MULTIPLEXER. 

The WRITE COUNTER is addressing to the DISPLAY MEMORY when new 
information has to be written in the memory and the DISPLAY COUNTER Is 
addressing to the DISPLAY MEMORY when memory contents has to be dis- 
played on the C.R.T, screen. 

It is also possible to write or read information to or from the 
DISPLAY MEMORY by a controller via an IEEE-488 option. This is done 
via a TRI-STATE BUFFER. 

The contents of the DISPLAY MEMORY can be visualized on the C.R.T. 
screen under the control of the DISPLAY COUNTER and the microprocessor 
system. 

Different display modes can be selected by operating one or more of 
the pushbuttons X=A/Y=B, SMOOTH, DISPLAY QUART. 

The digital output information of the DISPLAY MEMORY is applied via an 
AVSB AND QUARTER LOGIC to a vertical Digital to Analog converter (Y- 
DAC) . 

The resulting analog signal information is then applied via a SMOOTH 
filter and ADAPTION circuit to the vertical FINAL Y AMPLIFIER which 
directly drives the vertical (Y) plates of the C.R.T. 

3.1,2. Horizontal channel. 

Trigger signals can be derived from the A and B channels, from the 
mains supply or externally from the EXT-input and are selected by the 
trigger- source switch A - B - EXT - EXTtlO - COMP - LINE. With the 
A and B pushbuttons both depressed, composite triggering is derived 
from the DELAY LINE DRIVER. (Composite triggering is not possible when 
the oscilloscope Is used as digital storage oscilloscope). The trigger 
coupling switch provides the facility of AUTO, AC, DC or TV 
triggering. 

The polarity of the trigger signal, negative or positive-going, on 
which the display will start is determined by the +/- SLOPE control, 
which changes the output polarity of the TRIGGER COMPARATOR. 

With the AUTO switch depressed, the peak-to-peak level of the signal 
then determines the range of the LEVEL control. 

With AC or DC selected, the range of the LEVEL control is fixed. 
Selection of DUAL enables the display to be triggered on either the 
positive-going or the negative-going edge of the input signal. 



For normal time-base operation (MEMORY ON released) the FINAL X- 
AMPLIFIER is fed by sweeps from the TIME-BASE circuit. 
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When AUTO is selected, in the absence of trigger signals, the time- 
base generator output is directly fed back via the HOLD-OFF CIRCUIT 
and gate to its input. This causes the sweep to free-run and a trace 
is always visible. 

The AUTO mode can be used in all instances where the TRIG mode is va- 
lid, except for signals below 20 Hz or pulse trains with an off period 
exceeding 100 ms. 

As soon as trigger pulses are available, the free-running state of the 
time-base generator is automatically terminated and normal triggering 
is resumed. 

When either DC or AC is selected, AUTO is Inoperative, Sweeps are then 
only produced when a trigger signal is present and the LEVEL control 
is set correctly. 

The HOLD— OFF CIRCUIT, as its name implies, 'holds off' trigger pulses 
from the time-base input until the flyback trace has completely retur- 
ned and the time-base circuits are completely reset. 

The TIME/DIV switch positions control the speed of the time-base sweep 
in a 1-2-5 sequence together with the uncallhrated continuous control. 
Setting the TIME/DIV switch in the X DEFLECTION position inhibits the 
time-base output of the FINAL X AMPLIFIER and permits horizontal 
deflection from another source. 

Horizontal shift of the time-base line is achieved with the X POSITION 
control and it can be magnified by a factor of 10 using the X MAGN 
push-pull switch. 

The FINAL X-AMPLIFIER drives the horizontal (X) plates of the CRT, 

With MEMORY ON selected the addresses for the DISPLAY MEMORY are 
converted to an analog staircase signal by the microprocessor con- 
trolled X DAC and then applied to the FINAL X-AMPLIFIER via a SMOOTH 
filter and ADAPTION circuit. 

In X=A/Y=B mode the AVSB and QUARTER logic applies the signal value of 
channel A to the X DAC and the mean value of 2 adjacent channel B 
values to the Y DAC. This is controlled by the DISPLAY MEMORY COUNTER. 
Now the channel A signal is displayed horizontally and the channel B 
signal is displayed vertically, 

QUARTER display is realized by the AVSB and QUARTER logic under the 
control of the microprocessor system, 

3.1.3. Micro-processor control system 



The micro-processor control system consists of a micro-processor, ROM 
and RAM memories, latches, input and output ports, address decoder 
and relevant logic circuits. 

The following functions are under its control: 

-Reading of switch settings used in MEMORY ON mode. 

-Reading of the TIME/DIV switch settings, 

-Reading of the display mode pushbuttons. 

-Control of pilot lamps for DISPLAY QUART and PRE-TRIG. 

-Control of pilot lamps REMOTE, REP ONLY and NOT TRIC'D. 

-Control of the C.R.T. display. 
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Furthermore the microprocessor system controls several sections in 
the oscilloscope. 

In addition to these oscilloscope functions, the micro-processor 
control system also supervises the handling of the IEEE-488 Bus- 
interface option, 

3.1.4. Timing 



Time-base frequencies and control and timing signals are generated by 
the PHASE LOCKED LOOP, CONTROL COUNTER, CONTROL LOGIC and CHOPPER 
LOGIC. 

3.1.5, CRT display section. 

In MEMORY OFF the Z-amplifier is controlled by timing signals derived 
from the horizontal time-base channels to provide trace blanking of 
the C.R.T. during the flyback and hold-off time. 

In addition, controlled by the vertical logic, it blanks the sweep du- 
ring switching transients in CHOP mode. 

The l.f. components of the blanking signal are modulated and demodula- 
ted (for voltage isolation purposes) before they are applied together 
with the a.c. - coupled h.f. voltage components to the Wehnelt 
cylinder. 

In MEMORY ON the way in which the contents of the DISPLAY MEMORY is 
displayed on the C.R.T. screen depends on the functions which are 
selected by the operator. 

The contents of the DISPLAY MEMORY are 4096 words, each consisting of 
8 bits. Each 8-bit word is capable of indicating 256 different ampli- 
tudes (i.e. 2 = 256) : Y values. 

Each address of the memory corresponds to a by the selected function 
specified vertical line of the display along the X-axis. 

The 4000 words of the DISPLAY MEMORY contents of 4096 words are dis 
played in a display area of more than 8 vertical divisions and 10 hori 
zontal divisions which is divided into 256 x 4000 dots. (96 dots are 
displayed outside the 10 horizontal divisions), 

A ^uP-controlled DISPLAY COUNTER sends 4096 different addresses 
sequentially (starting with address 0 and ending with address 4095) to 
the DISPLAY MEMORY and to the Digital-to-Analog-Converter (DAC) of the 
X-system. To provide the discrete steps for the horizontal time-base 
display the output of the X-DAC is a linear staircase voltage, which 
is applied to the FINAL X— AMPLIFIER, The resulting output of the FINAL 
X-AKPLIFIER is routed to the horizontal deflection plates of the 
C.R,T. 



Similarly, the 8-bit instantaneous values for each address (i.e. the Y- 
informatlon) are converted into analog signals by means of the Y-DAC, 
The converted signal is then applied to the FINAL-Y-AMPLIFIER. 

Trace intensity is controlled by the Z AMPLIFIER and can be adjusted 
by means of the INTENS control. 
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ADDRESSES OF RAM MEMORf OVER 10 DIV, OTHER 96 ADDRESSES 



FIG. 3.3. Complete display of all the values of one channel. 

The FOCUS control drives the focussing electrode of the CRT to 
regulate the sharpness of the trace. 

The trace should lie in parallel with the horizontal graticule lines, 
if any deviation occurs, it can be corrected with the TRACE ROT 
potentiometer. 

In MEMORY ON mode (signal STORE is active) the blanking pulse is con- 
trolled by the display memory logic for the different display modes. 

Power supply 

The power suply operates either from a.c, mains voltages of nominally 
lOOV, 120V, 220V or 240V or optional from a d.c. source of 24-27 V. 

A switched-mode circuit employing an integrated circuit provides 
smoothed d.c. outputs of -H80V, -180V, -I-38V, -H5V, -t-12V, -12V, -I-60V, 
-60V. 

A separate DC unit supplies a +5V DC voltage for the logic circuits. 

The EHT voltage for the accelerator anode of the C.R.T. is derived 
from a voltage quadrupler circuit taken from the converter transformer 
secondary circuit that supplies the -1500 V for the cathode of the 

C.R.T. 



The brilliance of the graticule illumination lamps can be varied with 
the ILLUM control. 



The CAL unit provides the calibration square-wave voltage 
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3.2. DESCRIPTION OF THE VERTICAL DEFLECTION SYSTEM (Diagram I) 

The vertical channels A and B for the signals to be displayed are 
Identical, each comprising an input coupling switch, an input step 
attenuator, an impedance converter and a preamplifier with trigger 
pick-off . 

A channel multivibrator, controlled by the display mode pushbuttons, 
switches either channel A or channel B to the final Y amplifier via 
the delay line driver and the delay line. The final Y amplifier feeds 
the Y deflection plates of the cathode-ray tube. 

The individual stages of the vertical deflection system are now 
described in some detail. 

As the signal paths for channel A and channel B are basically 
Identical, only the channel B signal path is described, 

3.2.1 Input coupling (unit A3) 

Input signals connected to the B input socket X3 can be a.c, coupled 
or Internally disconnected. 

In the AC position of S14, there is a capacitor (C401) in the signal 
path. This capacitor prevents the DC component of the input signal 
from being applied to the amplifier. 

In position DC of switch S14, the input signal is coupled directly to 
the step attenuator. 

At the same time, blocking capacitor C401 Is discharged via R402, to 
prevent damage of the circuit under test by a possible high charge. 

S15 (0) isolates the B input signal and earths the channel input for 
reference purposes; e.g. for calibration or centering the trace, 

3.2.2. Input attenuator (unit A3) 

The input attenuator is a frequency— compensated , high- impedance 
voltage divider with twelve positions. The overall attenuation of the 
stage is determined by the combination of the selected sections of two 
voltage dividers. The various combinations are selected by the twelve 
positions of the frontpanel AMPL/DIV attenuator switch S8. 

The first divider sections attenuate by factor of 1.25, 3.125 and 
6.25 and the second divider sections attenuate by a factor of lx, lOx 
and lOOx. 

With the overall combinations of attenuation, nine different 
deflection coefficients are realised from 20 mV/div to 10 V/div in a 
1-2-5- sequence. Only for the most sensitive positions 2 mV/dlv, 

5 mV/div and 10 mV/div of AMPL/DIV attenuator switch S8, the gain of 
the Y amplifier is increased by a factor of 10. 

The input capacitance of the attenuator cannot be adjusted in the 
individual positions. Small differences of approx, 1 pF are allowed. 
Capacitor networks are provided in the voltage divider sections to 
make them frequency independent . 

3.2.3. Impedance converter (unit A5) 

The impedance converter is formed by V604 (two matched field-effect 
transistors) . The two FET transistors are used in source follower 
configuration. 

The signal level on the gate (and on the source) of the upper FET 
amounts to 1,6 mV/div or 16 mV/dlv. 

Diode V601 together with the output impedance of the attenuator and 
also the attenuator action protects the input source follower, against 
excessive negative input signals. The d-c, balance of the circuit can 
be adjusted with R604, providing attenuator balance for the 10 mV/div 
and 20 mV/div positions. 
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3.2.4. Fre- amplifier (unit A5) 



The input stage formed by D601 (5 transistors) Is switched in a Cherry- 
Hooper configuration and direct coupling is employed throughout. 

In the positions 20 mV/div. - 10 V/div, of the AMPL/DIV switch S8, 
contact K601 is open and the gain is determined by 



R628 + R632 
R611 + R612 



approK. 1 ,8 X 



If K601 is closed ( in positions 2 mV/div., 5 raV/div. and 10 mV/div ) 
the gain of this stage is increased by a factor of 10. This is 
accurately adjusted with R621, 

To prevent jumping of the trace when K601 is switched with the input 
short circuited, no voltage must be present across these contacts. 

R604 (attenuator balance) serves this purpose. 

R8 in conjunction with R622,R623 R624 and R626 forms the vernier 
control. In the calibrated position (R8 is 1 kohm) the transfer of 
this network is 0,85 x. With R8 to its minimum position (0 ohm) the 
transfer is 0,3 x. Thus we have a control range of 3 x, 

V608, V609, V613, V614, V616 and V617 form a symmetrical cascode 
circuit supplying an output CURRENT to the channel switch. 

The transfer conductance of this stage is: 

lout = . 1 = 7 mA/V 

Uin R641 // (R637+R638) // (R646+R647+R648) 

The signal level at the input of this stage is approx. 24 mV/dlv 
equivalent to approx. 170 ^us/div. at the output. 

Note : The channel A gain can be equalised to the channel B gain with 
the aid of R543 (gain x 1 in channel A amplifier) . 

3.2.5. Trigger pick-off (unit A5) 

The trigger signal is picked-off at the emitters of V608 and V609, a 
signal source with a low Internal resistance, by the series feed-back 
stage V611 and V612. 

From this stage the trigger signal current is fed asymmetrically to 
the trigger selector via a 50 ohm cable. 

3.2.6. Normal invert switch (unit A5) 

The B channel has a provision for inverting the polarity of the Y 
signal. Push-pull switch S4, PULL TO INVERT B, is mounted on the shaft 
of front-panel control B POSITION. In the invert position of the 
switch the normal signal paths are blocked because V613 and V614 are 
switched off. 

Inversion is achieved by V6I6 and V617 providing alternative paths for 
the signal when their bases are switched less positive by S4. Possible 
unbalance between the two positions of the switch can be compensated 
by preset potentiometer R647 (Norm Invert balance). 

3.2.7. Position control (unit A5) 

Potentiometer R3 is the vertical POSITION control. Its balance is 
adjustable by means of R674 (shift balance). 
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3.2.8. Analog channel switch (unit A5) 

The ANALOG CHANNEL SWITCH consists of two circuits (SWITCHING 
AMPLIFIERS) which are inserted in the A and B channel signal paths. 

The A channel circuit consists of the transistors V524, V526 and the 
diodes V521, V522 and V523. The B channel circuit consists of the 
transistors V624 and V626 and the diodes V621, V622 and V623. 

When the junction of the three diodes is positive in relation to mass, 
the diodes are non-conductlve . The transistors, and thus, the signal 
path are conductive. 

If the current drained from the junction exceeds 6 mA, the diodes are 
conductive and the transistors are turned off. 

The circuits are driven from the flip-flop formed by the transistors 
V703 and V704. 



With A (SIA) depressed; only channel A is displayed. 

The base of V703 is connected to the “12V supply voltage. V703 is 
turned-off then, its collector voltage is high and channel A is 
switched on. At the same moment channel B is switched off. 



With ALT (sib) depressed: channels A and B are alternately displayed. 
This pushbutton is a dummy and has no contacts, but it releases all 
the other pushbuttons of the display mode controls. In this mode there 
is a DC path via V704 between the two emitters, the circuit is bi- 
stable and one of the diodes is conductive. 

V1201 in not conducting in ALT mode and negative going alternate 
pulses derived from the time-base generator are fed to the circuit. 
These pulses switch the circuit at the end of each sweep and the 
channels A and B are alternately displayed. 



-12V 




FIG. 3.4. Simplified diagram of the analog channel switch. 
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In the ALT mode -I2V is aplied via SIA, SIC, SID and SIE and R7iO to 
transistor V1506 in the beam blanking amplifier. 

This transistor is the blocked and the only control signal for the 
beam unblanking amplifier is the normal unblanking pulse coming from 
the time-base circuit. 

With CHOP (SIC) depressed: channels A and B are chopped. 

In this mode the circuit acts as a chopper generator. SIC is open 
then, the DC path between the emitters of V703 and V704 is interrupted 
and the circuit is a-stable. Both diodes V701 and V702 are then 
tumed-off and the circuit starts oscillating, the oscillating 
frequency being approx. 500 kHz. 

During the switching transients in the CHOP-mode, the C.R.T. is 
blanked with the aid of differentiated chopper blanking pulses (at the 
junction of R703 and C702) which are fed to the 2-amplifier. 

With ADD (SID) depressed: channel A and B are added. 

Both transistors are turned-off, both collector voltages are high and 
both channels are switched on. 

With B (SIE) depressed: only channel B is displayed. 

The base of V704 is connected to the -12V supply voltage. V704 is then 
turned-off, its collector voltage is high and channel B is switched 
on. At the same moment channel A is switched off. 

3.2.9. C and D channels (unit A12 - diagram 2) 

In MEMORY ON mode two more channels C and D can be added to the 
system, selected by the ABCD CHOP pushbutton, resulting in a total 
of four channels A,B,C and D. 

Both channels C and D are identical, each comprising two separate in- 
put BNC's, mounted at the rear of the Instrument, with a fixed 
deflection coefficient of 0,1V/DIV and IV/DIV. Furthermore an 
IMPEDANCE CONVERTER and an AMPLIFIER with a screwdriver POSITION 
control (R13 for channel C and R14 for channel D) . 

3.2.10, Digital channel switch (unit A9 - diagram 3) 

Each AMPLIFIER is followed by a SWITCHING AMPLIFIER which is 
controlled by a DIGITAL FOUR CHANNEL SWITCH. 



The ANALOG CHANNEL SWITCH is blocked in MEMORY ON mode by signal DIGCH 
via D1802, D19D3 and transistors V1901 and V1902. Its function is 
taken over by a DIGITAL FOUR CHANNEL switch which is controlled by the 
switches A-ALT- CHOP- ADD- B and ABCD CHOP via the micr oproc essor system. 
The DIGITAL CHANNEL SWITCH is enabled by the signal DIGCH from the 
microprocessor and controlled by the signals CHOPl and CH0P2 from the 
CHOPPER LOGIC on unit All (see section 3.7.6,), 

In decoder D1901 four select signals are generated as follows; 



CH0P2 


CHOPl 


Output 


0 


0 


GHANA 


0 


1 


CHANB 


1 


0 


CHANC 


1 


1 


CHAND 



Signals GHANA and CHANB are then via FET 1903 applied to the cathodes 
of V523 and V623, thus controlling the channel A and B switching 
amplifiers. 

Signals CHANC and CHAND are directly applied to the channel C and D 
switching amplifiers. 
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3*2. H. Delay line driver (unit A5) and delay line (unit A7) 

The resulting output signals of the four SWITCHING AMPLIFIERS are 
supplied to the DELAY LINE DRIVER and DELAY LINE to the Digital 
storage circuits. 

The symmetrical delay line is sandwiched between a series feed-back 
push-pull amplifier (called CHERRY) and a shunt feed-back push-pull 
amplifier (called HOOPER), consisting of integrated circuit D801. 

Such an amplifier combination is called "CHERRY -HOOPER" , 

The series feed-back stage receives a signal of approx. 30 mV/dlv 
which is obtained from a signal current of 0,17 mA/div. from the 
channel switch, multiplied by the value of the load resistance R803 + 
R804 = 200 ohm. 

The^emitter impedance of the series feed-back stage consists besides 
RE = R819 + R821 of the parallel circuit of a number of RC networks. 

As the delay line is a source of distortion for higher frequencies, 
these networks are realizing the necessary delay line compensation! 

At the input side, delay line D802 terminates in R828 and R829 
(totally 200 ohm). 

The delay line itself is a symmetrically mount spiralized cable with a 
characteristic impedance of 200 ohm and a delay of 110 ns/m. At the 
output side, the cable terminates via R831 and R832 in the virtual 
earth points of the parallel feed-back stage (HOOPER). The Input 
impedance on these virtual earth points is 14 ohm. This value in 
series with the 86,6 ohm of R 831 and R832 forms the correct 
termination for the delay line. 

3.2.12. Composite trigger pick-off (unit A5) 

The composite trigger signal is picked-off at the emitters of the 
CHERRY stage (D801), a signal source with a low internal resistance 
by the series feed-back stage V802 and V803. From this stage the 
composite trigger signal current is fed asymmetrically to the trigger 
selector via a 50 ohm cable. 



3.2.13. Digital storage circuits (units A9 - AlO - All) 

The output signals from the DELAY LINE CIRCUIT are connected to the 
digital storage circuits. 

Depending on the selection of MEMORY OFF or MEMORY ON the signal is 
applied via the so-called "analog signal path" or the so-called 
'digital signal path". 

Selection of the analog signal path means that the DELAY LINE output 
is directly coupled to the Input of the Y FINAL AMPLIFIER via the 
ADAPTION unit A9 . 

Selection of the digital signal path means that the DELAY LINE output 
is coupled to the ADAPTION circuit on unit A9 and then to the MIN/MAX 
unit AlO. After passing this unit the signal is digitized and 
afterwards stored on LOGIC UNIT All. 

For display on the C.R.T. screen the stored signal information is 
converted into analog again and then applied via ADAPTION unit A9 to 
the FINAL Y AMPLIFIER on unit A5 . 



For more detailed Information about the digital storage units A9 - AlO 
and All see section 3.7, 
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3.2.14. Final Y amplifier (unit A5) 

The output signals of the HOOPER stage are applied to the FINAL Y 
AMPLIFIER stage consisting of the transistors V804, V806, V807 and 
V808, which are configurated as two series feed-back amplifiers in 
parallel fed by a constant current source. 

The gain of the FINAL Y AMPLIFIER can be set by means of potentiometer 
R848. The centre taps of the coils L801 and L802 are connected to the 
Y deflection plates of the C.R.T. The Y deflection plates form filters 
together with the coils L801 and L802. These filters terminate in 
resistors R859, R861, R862 and R863. 
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3,3. TRIGGERING (Diagram 4) 

The trigger source switches for triggering the time-base generator, 
can select any of the following input sources: 

- an internal signal from the vertical A channel 

- an internal signal from the vertical B channel 

- an internal composite signal of channel A and channel B 

- a signal derived from the mains supply 

- an external source 

- an external source divided by 10 

All these sources can be used for both triggering and X deflection 
purposes. Source selection is done by means of a trigger selector 
switch S16 that feeds the trigger signals to the trigger amplifier. 

3.3.1. Trigger source selection and preamplifier (unit A3) 

The signal currents (60 yuA/div.) of the three trigger pick-off 
stages are, after selection by S16C and S16D, amplified to a level of 
100 mV/div, by a shunt feed-back stage + emitter follower stage 
consisting of V351 and V352. After this stage there is a selection 
between its output signal, a signal on the external socket and a 
signal with the line frequency by means of S16A and S16B. Signals that 
are not used are short-circuited to mass. 

The externally applied signal is attenuated by a factor of two or 
twenty (depending on position of EXT and EXT t 10) allowing 
standardisation of the input impedance of the EXT socket to 1 Mohm // 
20 pF. 

3.3.2. Impedance converter (unit A3) 

The trigger signal of 100 mV/div. is fed via the AC-DC coupling switch 
S2C to a FET (V1006) in source follower configuration. 

From here the signal is applied via an emitter follower to the + 
slope selection switch S3. This selection switch enables triggering on 
either the positive-going or the negative-going edge of the triggering 
signal. 

3.3.3. Trigger comparator (unit A5) 

From the + slope selector switch S3 the signal is fed via a common 
emitter amplifier DlOOl (123/345) to the output shunt feed-back 
amplifier V1014 via the TV mode switch S2D. The voltage gain is high 
(28 x) but its dynamic range is small (2,8 Vp-p at the output). This 
is because of the tail current of the symmetrical common emitter stage 
is 2 mA. The current sweep at the output of this stage is consequently 
2 mA at max. which is transformed into a 2,8 V max. voltage sweep at 
the output of the shunt feed-back amplifier V1014. This means that the 
trigger amplifier is completely driven at a trace height of 1 div. 
Which division on the screen this is, depends on the position of the 
LEVEL control RS . 

With AC (S2B) or DC (S2C) depressed, the range of the LEVEL control is 
fixed. The DC voltage at the wiper of LEVEL control R5 , which is fed 
to the FET (V1006) can vary between + 3,5 V and - 3,5 V. Diodes VlOOl 
and V1002 are then turned-off, and the voltage on the gate of the PET 
is then adjustable between + 0,9 and - 0,9 V. At a signal level on the 
gate of the other FET of 100 mV/div., there will be a control range of 
+ 9 div, 

3.3.4. 



Peak to peak level detector (unit A5) 

If the AUTO pushbutton S2A is depressed, the supply voltages for the 
level control circuit are interrupted. 
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A trigger signal (300 mV/div.) which Is derived from the emitter 
follower stage and amplified by V1008, gives after peak, to peak 
detection a DC voltage across the level control. This DC voltage is 
approx, proportional to the amplitude of the trigger signal. This is 
the auto trigger level control. The peak to peak level of the signal 
then determines the range of the level control, 

3.3.5. T.V. synchronisation separator (unit A5) 

If the TV mode pushbutton S2D is depressed, the LEVEL control is 
switched-of f . The wiper of R5 is then connected to mass. A 
synchronisation separator for the television signals is then inserted 
into the trigger signal path, 

A composite video signal contains, besides the video information, also 
synchronisation pulses with line and frame frequency which can be 
distinguished by their pulse width. 

The TV synchronisation separator circuit is able to: 

1. separate the S3mchronisation pulses from the video information. 

2. dlstlnghulsh between frame synchronisation pulses and line 
synchronisation pulses . 

The first requirement is met by V1013 acting as a DC restorer and 
limiter, the second requirement by the integrating network R1047, 

ClOll and C1012. 

The TV signal is picked-off at the + slope selector switch which in 
this case can be set for the right polarity of the TV signal. The TV 
trigger signal is then amplified by the series feed-back push-pull 
stage V1009, VlOll and applied to synchronisation separator V1013 via 
emitter follower V1012. The signal on the base of V1013 could be as 
follows : 




FIG. 3,5, Signal on the base of transistor V1013, 

The peaks of the synchronisation pulses are all at one level by the DC 
restorer action of C1007, R1039 and the base emitter diode of V1013. 
The base voltage will never exceed + 0,6 V by a large amount, but the 
complete waveform will appear at the base. The signal level is at this 
point approx. 280 mV per screen div. Change in signal of approx. iOO 
mV is sufficient to turn off V1013. V1013 looks only to the peaks of 
the synchronisation pulses. 

The rest of the TV signal has no influence. On the collector of V1013 
we find exclusively the synchronisation signal consisting of line 
synchronisation pulses and the wider frame synchronisation pulses. 

In the time-base positions 20 ^us/div. and faster, this complete 
signal is transmitted to the time-base generator and we have line 
triggering. 
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In the time-base positions 50 yus/div. and slower, ClOll and C1012 
are connected to mass. The narrower line synchronisation pulses are 
then, integrated out of the signal, but the wider frame synchronisa- 
tion pulses remain, and frame triggering is obtained. A second thres- 
hold is built-up by V1016. V1017 reacts to the signal that still 
passes and consists of pure line or frame synchronisation pulses. 
After this the signal is fed to the time-base generator via V1014. 

LINE SYNC. frame 

PULSES SYNC. PULSES 



FIG. 3.6. A vertical interval with frame synchronisation pulse group, 
DUAL SLOPE triggering. 

Selection of DUAL enables the display to be triggered on either the 
positive-going or the negative-going edge of the input signal. 

This DUAL SLOPE trigger mode can only be selected in MEMORY ON. 

Without DUAL SLOPE triggering selected, the trigger signal from the 
trigger shunt feedback amplifier V1014 is applied via NAND D1931 (1-2- 
3) and NAND D1931 (11-12-13) to NAND D1931 (8-9-10), which reacts on 
the positive slope of the signal, to the sweep gating logic. 

The circuit is blocked during the generation of a sweep by the signal 
on input 2 of NAND D1931. 

With DUAL SLOPE triggering selected, the microprocessor generates a 
control signal DUALOUT which is applied to NAND D1931 (4-5-6). This 
circuit reacts on the negative slope of the signal. 

At the same time a level correction is achieved via transistor V1938 
and resistor R1936. 



w ^ 
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3.4. TIME-BASE GENERATOR (Diagram 5) 

The time-base generator comprises a sweep gating logic, a sweep 
generator, a hold-off circuit, an auto sweep circuit and X final 
amplifier. 

Before considering these stages in detail, the general principle is 
briefly described. Basically, the sweep gating logic, under the 
control of trigger signals from the trigger comparator and also 
feedback pulses from the hold-off circuit, supplies square-wave pulses 
to the switching transistor V1213 off the sawtooth generator. 

The time-base capacitors (effectively in parallel with the switching 
transistor) are charged linearly through a constant-current source to 
provide the forward sweep, and are discharged rapidly by the switching 
transistor to provide the flyback period. The resulting sawtooth is 
fed to the X-flnal amplifier. 

3.4,1. Sweep generator (unit A5) 

The sweep speed or time coefficient is determined by the value of the 
time-base capacitance in circuit, and also by the magnitude of the 
charging resistor selected. 

The time-base capacitors are C1204 and C1207 . Capacitor C1204 is 
always in circuit , the other one is selected by the transistor V1216 . 
This transistor operates as an electronic switch and is either fully 
cut-off or fully-conducting. It is switched on by the application of a 
positive voltage to its base from the TIME/DIV switch SIO. 

According to the position of SIO, this transistor V1216 switches in 
the capacitor C1207 in parallel with C1204. 

As mentioned, the sweep speed is also dependent upon the magnitude of 
the accurate constant-current supplied by transistor V1212. This 
current can be adjusted in steps by selecting the emitter resistance 
of V1212 by means of the TIME/DIV switch SIO. Continuous control of 
the charging current can be effected by varying the base drive to 
V12 12 with the continuous sweep control , TIME/DIV potentiometer R9 . In 
the CAL position of this potentiometer, switch Sll closes and the 
charging current is solely determined hy the calibrated emitter 
resistance. 

To compensate for the temperature coefficient of the transistor, the 
base voltage of V1212 Is supplied via transistor V1214. 

This also has the advantage of reducing the load on the TIME/DIV 
potentiometer R9. 

This transistor, in turn, has its base controlled by preset 
potentiometer R1232 when TIME/DIV switch SIO is in one of the 
positions 0,5 s/dlv. ... 0,5 ms/div.. This provides a fine adjustment 
for the timing circuit in the slower sweep speeds. In these positions 
the preset potentiometer R1232 provides an additional measure of 
control over the base voltage of V1212. In the positions of SIO when 
C1207 is not In circuit, the diode V1218 is blocked and the preset 
control R1232 is inoperative. 

The discharge circuit for the capacitors C1204 and C1207 consists of 
resistor R1219 and transistor V1213, This switching transistor is 
driven by the sweep gating logic via a number of diodes. Diodes V1207 
and V1208 form an AND-gate for positive logic. V1209 and V1211 adapt 
the level to control transistor V1213. The resulting sawtooth voltage 
is taken from two transistors V1219 and V1221 in a kind of Darlington 
pair configuration. 

C1209 improves the transfer of faster sawtooth signals at the expense 
of the input impedance which need not to be that high then. The 
sawtooth voltage amplitude is approx. 5V. This sawtooth voltage is 
then fed to the X-final amplifier. 
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This sawtooth voltage Is also applied as sigaal SAWTH to the compa- 
rator D2016 in the digital storage circuits. It is then used in MEMORY 
ON mode for the sequential sampling mode. 

3. A. 2. Hold-off circuit (unit A5) 

The hold-off circuit prevents the sweep gating logic from responding 
to trigger pulses before the time-base capacitor has fully 
discharged. The sawtooth output from the Darlington pair V1219 and 
71221 is applied to the base of emitter follower 71223. 

The switching transistor 71217 switches the hold-off capacitor C1208 
in circuit, parallel to C1206, according to the position of the 
TIME/DIV switch SIO, in a similar manner to that described for the 
time-base integrator timing capacitor. Capacitor C1206 is always in 
circuit irrespective of the TIME/DI7 switch position. 

Charging current for the hold-off capacitors flows via transistor 
71223. When V1223 cuts off the discharge current flows through R1228 
and hold-off control R12. This current is adjustable to change the 
hold-off time. The voltage across hold-off capacitor C1206 or C1206 -f 
C1208 follows the sawtooth voltage fairly fast in positive going 
direction via emitter follower 71223. When a certain value is reached, 
integrated Schmltt-trigger D120I reacts and the end of the sweep is 
initiated . 

This is followed by a hold-off period In which the voltage across the 
hold-off capacitor decreases fairly slowly until the lower switching 
level of the Schmitt trigger is reached. The system can now be 
triggered again. In the mean-time also the time-base integrator timing 
capacitor C1204 or C1204 + C1207 has reached its quiescent state. The 
output (point 6) of D1201 Is low during the hold-off time, at any 
other moment this output is high. 

3.4.3, Sweep gating logic (unit A5) 

The sweep gating logic which consists of TTL logic circuits is 
controlled by the following signals: 

- The trigger signals supplied by the trigger comparator. 

- The voltage supplied by the hold-off circuit, 

- The voltage supplied by the auto circuit via the hold-off circuit. 

The TTL circuit D1201 contains four 2-input NAND-gates with Schmltt- 
trigger properties , 

D1202 contains four normal 2-input NAND-gates and D1203 contains three 
normal 3-lnput NAND-gates. 

With the aid of the various gates two flip-flops are formed. 

See for the following explanation time relation diagram FIG. 3.7, 

1 



2 



3 



The incoming trigger signal from the trigger comparator 
switches the Schmltt-trigger output (D1201, point 11) to zero 
after a positive going edge has exceeded the upper switching 
level (-E 1,7 V) of this Schmltt-trigger. 

After this, the first flip-flop output (D1202, point 3) is 
set to the logic 1-state. 

If the negative going edge of the incoming trigger signal 
drops below the lower switching level (+ 0,9 V) of the 
Schmltt-trigger, the output (DI201, point 11) switches to 
logic 1 level again. 
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FIG. 3.7, Time relation diagram of the sweep-gating logic in the 
AC or DC mode. 



4,5,6 The logic 1 state of the first flip-flop and the output 
signal of the Schmitt-trigger allows the setting of the 
second flip-flop output (D1203, point 6) to the zero state by 
means of the HAND output (D1202, point 11). 

7 The output signal of the second flip-flop is applied to 
switching transistor V1213 via an OR-gate which consists of 
R1216, VI 207 and VI 208 . This signal causes the sweep to start . 

8 The end of the sweep Is reached when the signal across the 
hold-off capacitor C1206 exceeds the upper switching level 

(+ 1,7 V) of the hold-off Schmitt-trigger. The output of this 
Schmitt-trigger switches then to zero. 

9 Both flip-flops are now reset. Switching transistor V1213 
starts conducting and time-base capacitor C1204 will dis- 
charge, 

10 The voltage across the hold-off capacitor C1206 decreases 
slowly until the lower switching level (+ 0,9 V) of the 
Schmitt-trigger is reached. 

11 This is the end of the hold-off period. The output CD1201, 
point 6) of the hold-off Schmitt-trigger rises to 1 again and 
the system can be triggered again. 
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3.4.4, Auto sweep circuit (unit A5) 

In the absence of a trigger signal and with AUTO selected we would 
still like to see a display on the screen. The auto sweep circuit 
serves this purpose. After selection of the AUTO mode (AC and DC off) 
the voltage across capacitor C1202 starts Increasing until after 
approximately 100 ms., transistor V1204 starts conducting and causes 
transistor V1206 to conduct. The collector of V1206 rises to 
approximately + 5 V and the signal AUTO will be logic "1". This is 
seen by the ^uP which in turn makes signal HTRG logic "1", The hold- 
off signal on point 6 of D1201 can now reach via gate D1201 (3) and 
the OR-gate, the switching transistor V1213. The loop is then closed 
and the time base generator is in the free running mode. 

As soon as trigger pulses are available, the free-running state of the 
time— base generator is automatically terminated and normal triggering 
is resumed. 

3.4.5, Final X amplifier (unit A5) 

For normal time- base operation (MEMORY ON released) the FINAL X AMPLI- 
FIER is fed by sweeps from the TIME-BASE circuit. 

Transistor VI 407 is then driven by the time— base generator via diodes 
V141I and V1409 when R1406 is kept at -(• 12 V level IIME/DIV switch SIO 
(in all the TIME/DIV positions of this switch). With the TIME/DIV 
switch in the XDEFL position horizontal deflection from an other 
source than the time— base output is permitted , The amplifier stage 
V1404 when R1407 is then kept at -b 12 V level via TIME/DIV switch SIO 
(in position X DEFL) . 

Transistor V1404 receives its input signal from DlOOl point 8 of the 
trigger amplifier. 

This signal is derived from one of the sources, channel A, channel B, 
line or an external source, depending on the setting of the X 
deflection selector switch S16. 

The final X amplifier consists of two amplifier stages in parallel 
(one for each deflection plate). 

Only one half is described. 

The actual amplifier is the cascode circuit with transistors V1414 and 
VI416. 

The resistors R1428 and R1429 are feedback resistors. The bias current 
for the amplifier is supplied by transistor V1413. The average voltage 
on the deflection plate is kept at + 26 V by means of zener diodes 
V1424 and V1426. Capacitor C1413 improves the h.f. response. 

This final stage is supplied from the + 180 V and - 180 V because the 
X plates of the C . R, T. are mechanically displaced such that they are 
less sensitive than the Y plates. 

The cascode amplifier stages are controlled via the transistors V1406 
and V1407. 

The bias of transistor V1406 can be varied with the X POSITION 
potentiometer R4, which consists of a tandem potentiometer wi th back- 
lash, giving a nice vernier control. Variation of the bias causes the 
balance of the amplifier to be disturbed, which results in a 
horizontal trace shift on the screen. 

The X amplifier allows choice from X deflection by the time base 
signal or one of the sources, channel A, channel B, line or an 
external signal. The deflection source is selected with the aid of the 
TIME/DIV switch SIO and the X-def lection source selector switch S16. 

The X amplifier offers the possibility of using either the nominal 
gain (x 1 position of X MAGN switch S5) , or the gain increased by a 
factor of 10 (x 10 position of X MAGN switch S5) . 
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When the front-panel X MAGN switch is operated for 10 x magnification, 
the emitter resistance R1416 + R1417 of transistors V1406 and V1407 is 
shunted by resistors R1418 + R1419 reducing the value by a factor of 
10. Consequently, the gain of the stage is increased by the same 
factor. 

The X 1 gain can be set by potentiometer R1417 and the x 10 gain by 
potentiometer R1419. The x 10 gain is also operative when X DEFL is 
selected. 

Both outputs of the X final amplifier are connected to the X- 
deflection plates of the C.R.T.. 

With MEMORY OK selected the addresses for the DISPLAY MEMORY are 
converted to an analog staircase signal by the microprocessor con- 
trolled X DAC and then applied as signal XOUT to the base of 
transistor V1407 in the FINAL X-AMPLIFIER via a SMOOTH filter and 
ADAPTION circuit. 

At the same time the time-base sweep signal path via diodes V1411 and 
V1409 will be blocked by signal SHAR which is applied to the junction 
between diodes V1409 and V1411. 

In X=A/Y=B mode the AVSB and QUARTER logic applies the signal value of 
channel A to the X DAC and the mean value of 2 adjacent channel B 
values to the Y DAC. This is controlled by the DISPLAY MEMORY COUNTER. 
Now the channel A signal is displayed horizontally and the channel B 
signal is displayed vertically. 

QUARTER display is realized by the AVSB and QUARTER logic under the 
control of the microprocessor system. 

For more detailed information about the digital storage units see 
section 3.7. 
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3.5. CATHODE-RAY TUBE CIRCUIT (Diagram 6) 

The cathode-ray tube circuit consists of the C.R.T. and its associated 
controls: focus, intensity, trace rotation and the beam blanking 
amplifier. 

3.5.1. C.R.T, controls (unit A5) 

By means of the INTERS potentiometer Rl, the brightness of the display 
can be continuously controlled. 

The display can be focused by means of the FOCUS potentiometer R6. 

Both INTERS and FOCUS controls are front panel controls. 

Furthermore the C.R.T. circuitry comprises preset potentiometers for 
trace rotation, astigmatism and geometry. 

The FOCUS control R6 forms a part of a voltage divider network across 
the 1,5 kV output of the power supply. 

The slider of this potentiometer is connected direct to the focus, 
grid G3. 

TRACE ROTATION is achieved by means of the trace rotation coil L1501, 
This coll mounted inside the mu-metal screen, provides a magnetic 
field for rotational control of the entire scan. The degree and 
direction of rotation is determined by the setting of front panel 
potentiometer RIO (srewdriver operated). The slider of RIO is 
connected to the bases of the complementary transistors V1521 and 
V1522. 

The trace rotation coil L1501 is supplied by these transistors. 



With the ASTIGMATISM control R1543, the form of the spot can be 
adjusted by influencing the voltage on the grids G2 and G4. 







With the GEOMETRY control R1549 the barrel and pin-cushion distortion 
is corrected by influencing the voltage on the grid G7. 



3.5.2. 
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originates in the time-base generator and is applied to the amplifier 
to unblank the trace during the sweep. 

The other one is supplied by the ANALOG CHANNEL SWITCH to blank the 
trace during switching from channel to channel in the CHOP-mode, 

The INTERS potentiometer Rl determines the amount of input current fed 
to the amplifier. 
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The l.f. components of the blanking signal are modulated and demodula- 
ted (for voltage isolation purposes) before they are applied together 
with the a.c, - coupled h.f, voltage components to the Wehnelt cylin- 
der. 

In all TIME/DIV switch positions of the TIME/DIV switch SIO, the anode 
of diode V1202 is kept at approx. + 12 V, resulting in a logic 1 level 
at input 1 of NAND D1203. 

The output point 12 of this NAM) is now at logic 1 level when either 
input 2 or input 3 is low. In other words only during a sweep. 

In the X DEFL position of the TIME/DIV switch SIO, input 1 of NAND 
D1203 is at logic 0 level, and in that case the output point 12 of 
this NAND is steady at logic 1 level. This output signal is inverted 
by a NAND and fed via diodes V1501 to diodes V1502 and V1503 of the 
beam blanking amplifier. 

The CHOP mode blanking signal from the channel switch is fed to 
transistor V1506 via R1502. The inverted and amplified signal is 
applied to diode V1508. 

Both signals are joined together at the base of transistor V151A 
(point A in figure 3,8,). This is the virtual earth point of a shunt 
feedback amplifier. 



SHUNT 




FIG. 3.8. Shunt feed back amplifier. 

Assume that V1503 and V1508 are turned-off by applying a logic zero to 
both inputs. 

Then the output voltage of the amplifier can be varied with the aid of 
INTENS potentiometer Rl. The light on the screen is variable then 
e.g, during a sweep or in the X deflection mode. A logic 1 on either 
one or both Inputs of the diodes V1503 and V1508 turns V1511 off. The 
C.R.T, is then blank e.g, between sweeps or during the sweep when 
there is channel switching in the CHOP mode. 

The blanking signal is amplified in the stage with transistors V1512, 
V1513 and V1514. At the output of this amplifier the a.c. and d.c. 
components of the blanking signal are guided along different paths. 

The a.c. path runs straight to the Wehnelt cylinder of the C.R.T, via 
capacitor C1512. 

A d.c. signal is fed to the emitter of transistor V1317 via a low-pass 
filter R1528/C1508/R1527, Transistor V1517 constitutes a multivibrator 
together with transistor V1516. The a.c. voltage on the collector of 
V1517 has a peak-to-peak value which depends on the voltage fed to the 
emitter of V1516 by the shunt feed back amplifier. 

The a.c. voltage supplied by multivibrator V1516/V1517 is applied to a 
peak detector. This peak detector rectifies this a.c. voltage. 
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The reason for the a.c, and d.c. paths is isolation of the cathode and 
Wehnelt cylinder, which are on a - 1,5 kV potential, from the other 
circuits. The a.c. component of the blanking signal is transmitted 
straight away to the high-voltage part via blocking capacitor C1512, 
which is a high voltage capacitor. The d.c. signal, however, is 
converted into an a.c, voltage and then transmitted to the high- 
voltage part, via capacitor C1509, after which it is rectified by means 
of diode V1519, 

The dark level can be adjusted with the aid of potentiometer R1534 in 
the emitter circuit of transistor V1517 in the d.c. amplifier. 

In MEMORY ON the way in which the contents of the DISPLAY MEMORY is 
displayed on the C.R.T. screen depends on the functions which are 
selected by the operator. 

The contents of the DISPLAY MEMORY are 4096 words, each consisting of 
8 bits. Each 8-bit word is capable of indicating 256 different ampli- 
tudes (i.e, 2 ° = 256) : Y values. 

Each address of the memory corresponds to a by the selected function 
specified vertical line of the display along the X-axis. 

The 4000 words of the DISPLAY MEMORY contents of 4096 words are dis- 
played in a display area of more than 8 vertical divisions and 10 hori- 
zontal divisions which is divided into 256 x 4000 dots. (96 dots are 
displayed outside the 10 horizontal divisions). 

A yuP-controlled DISPLAY COUNTER sends 4096 different addresses 
sequentially (starting with address 0 and ending with address 4095) to 
the DISPLAY MEMORY and to the Digital-to-Analog-Converter (DAC) of the 
X-system. To provide the discrete steps for the horizontal time-base 
display the output of the X-DAC (signal XOUT) is a linear staircase 
voltage, which is applied to the FINAL X-AMPLIFIER. 







FIG. 3.9. Complete display of all the values of one channel. 

Similarly, the 8-bit instantaneous values for each address (i.e, the Y- 
information) are converted into analog signals by means of the Y-DAC, 
The converted signal is then applied to the F INAL- Y- AMPLIFIER. 
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In MEMORY ON mode (signal ZMODE is active) the blanking pulse ZMOD for 
the different display modes is generated by the display memory logic. 
This ZMOD pulse is guided via NAND D1203 to the cathode of diode 
V1501. 

3.5.3. Calibrator (unit A3) 

The calibrator circuit consists of transistors V1601 and V1603, which 
are configurated as a stable multivibrator such as used in the channel 
switch. Good shape of the wave-form is obtained by a constant current 
supplied by transistor V1602 which will flow in turns through the left 
hand or right hand transistor. The amplitude is 1,2 V or 6 div. in the 
20 mV/div. attenuator positions. (The straight through position of the 
attenuator) . 

Potentiometer R1607 allows accurate adjustment of the amplitude of the 
calibrator output voltage. This square-wave output voltage is taken 
off from the collector of transistor V1603 and fed to socket XI. This 
is the front panel CAL terminal. 

The calibrator output signal can be used for probe compensation and/or 
checking the vertical deflection accuracy. 
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3.6. POWER SUPPLY (Diagram 7) 

3.6.1. General 

The power supply is designed on the switching regulator principle and 
permits the instrument to be connected to nominal mains voltages of 
lOOV, 120V, 220V or 240V by switch selection, or to an external 
battery supply of 24... 27 V. 

The mains supply via POWER ON switch SI 7 is protected by fuse F202. 

The battery input is protected by fuse F201 and diode V206 safe-quards 
the circuit against reversed battery connection. 

Basically, the power supply consists of: 

- Mains transformer 

- Converter and stabilized power supply 

- Illumination circuit 

3.6.2. Mains transformer (unit Al) 

An incoming mains voltage is fed via the thermal fuse (FlOl) and the 
voltage selector 3101 to the appropriate primary taps on the mains 
transformer TlOl. Transformer TlOl has three primary windings which 
can be combined by means of voltage adapter S18. This combination 
allows the Instrument to be used with mains voltages of lOOV, 120V, 220V 
or 240V. 

The voltage on the secondary windings of this transformer is full-wave 
rectified. The resulting negative d,c, voltage (approx. 24 V) across 
electrolytic capacitor C203, or alternatively a negative d.c. voltage 
on the rear panel DC POWER IN input socket XI 1, is applied to the 
voltage stabilizer and converter. 

Part of the a.c. voltage on the secundary winding of the mains 
transformer is fed via C201 , R373 and R372 to LINE trigger source 
selector switch S16A, to enable internal triggering on the line 
frequency. 

3.6.3. Converter and stabilized power supply (unit Al) 

The converter is a square-wave generator operating at a frequency of 
approx. 18 kHz and driven by the d.c. voltage across the electrolytic 
capacitor C203. 

A basic diagram of the converter is shown in figure 3,10. 



vioa 




FIG. 3.10. Basic diagram of the converter. 
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In the converter, transistors V217 and V218 function as switches and 
regulators and alternately connect the negative supply voltage to 
either end of the primary of T201/T202. Assume that transistor V217 
has a slightly higher current gain than V218. Then the positive 
voltage from the feedback winding quickly drives transistor V217 into 
saturation. The current in the top half of the primary of T201/T202 
increases linearly at a rate determined by the inductance of the 
primary. This current increase continues until the iron in transformer 
coll T201 is saturated. 

Then the magnetic lines of flux stop changing and consequently no 
voltage is induced any longer in the feedback winding. When its base 
drive ceases, the transistor is cut off. 

This reverses the polarity of the feedback voltage and transistor V218 
is turned hard on. The bottom half of the primary then passes an 
increasing current until the core is saturated in the opposite 
direction. 

The subsequent absence of feedback voltage initiates the switching 
back to V217 and the cycle starts again. 

The regulation works as follows. When an input voltage is applied to 
the converter, the negative voltage across Zener diode V209 turns 
transistor V216 fully on, as there is no positive voltage from 
temperature compensation stabistors V211 and V212, 

Then a bias current flows via transistor V216 through resistor R207 , 
through the base-emitter junction of transistor V214 (operating as a 
diode since diode V213 interrupts the collector circuit) and from base 
to emitter of both transistors V217 and V218, 

As there is then an a.c. voltage across the primary of T201/T202, 
diodes V222 and V223 produce a positive d.c. voltage of + 20 V across 
capacitor C209. This voltage reduces the current through transistors 
V216 and V214 sufficiently to limit the drive to transistors V217 and 
V218 and produce the desired output level. 

The setting of potentiometer R204 determines the value of the 
regulated output voltage. Possible differences from the set output 
voltage are fed back via the temperature compensation stabistors V211 
and V212 to transistor V216 so that the drive of transistors V217 and 
V218 is adapted so as to compensate for the differences. This also 
applies to mains voltage fluctuations. 

After rectifying and smoothing, the secundary voltages + 5V, -I- 12V, - 
12V, + 38V, + 180V, - 180V, - 1300V and post acceleration voltage 
+ 8500V are obtained. The voltage quadrupler which supplies the 
+ 8500 V cannot be repaired and must be replaced when it breaks down. 
T202 contains a separate secundary winding for the heater voltage for 
the C.R.T. 

All supply voltages except the + 8500V and the - 1500V can be 
continuously short-circuited without damage to the components. 

Resistor R202 limits the collector current when the output is short- 
circuited and the switching action is stopped, thereby holding the 
dissipated power in transistors V217 and V218 at a safe level. 

Thus, the power supply of the oscilloscope is fully protected against 
short-circuts. A short-circuit is indicated either by a squeeking 
noise coming from the power supply or by the pilot lamp Bl, which 
indicates the ON state of the oscilloscope, failing to light up. 

If supplied by an external d.c. voltage, the instrument is protected 
against overloads and wrong polarity by internal fuse F201 and diode 
V206. 
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3.6.4. Illumination circuit (unit A6 - Diagram 7) 

The graticule of the C.R.T. can be illuminated by means of the bulbs 
El. The intensity can be varied with the aid of ILIUM potentiometer 
Rll which controls the collector current (which is the current through 
the bulbs) of transistor V207 • The illumination circuit is not short- 
circuit proof. 

3.6.5, + 5V DC unit (unit AS - diagram 7) 

The voltages on points A, B and C on the secundary windings of 
transformer T202 are applied to a separate 5V DC unit (UNIT A8) . 

These voltages are full-wave rectified and the resiilting positive and 
negative d.c. voltages over capacitors C252 and C251 are applied to 
logic unit All. 
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3.7. DIGITAL STORAGE CIRCUITS 

3.7.1. General 

The digital storage circuits consisting of the ADAPTION unit A9, the 
MIN/MAX unit AlO and the LOGIC unit All are described now. 

Because the complete system is controlled by a microprocessor control 
system, first this system will be described. 

3.7.2. Microprocessor control circuit (unit All - diagram 8). 



3. 7, 2,1, Input shift register. 

This circuit consists of four digital shift registers D2011, D2046, 
D2078 and D2104 which are connected in serial. 



The data inputs are connected to the front panel switches of vdiich the 
settings must be known by the microprocessor system. 

Input switches and signals: 



CMLO'I 
CMLl ? 
CML2 J 



A- ALT-C HOP-ADD- B settings from the vertical 
mode switch SI of the analog oscilloscope 
part . 





CMLO 


CMLl 


CML2 


A 


0 


0 


0 


ALT 


1 


1 


1 


CHOP 


1 


0 


0 


ADD 


1 


1 


0 


B 


1 


1 





DUAL IN 



Signal from DUAL SLOPE switch S3 2. 



AUTO 



TB2 

TB3 

TB4 

TBS 

TB6 

TB7 



> 






Signal from collector V1206. 



Signals from TIME/DIV switch SIO, 
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X 


X 


TB2 


TB3 


TB4 


TB5 


TB6 


TB7 




1 


1 


0 


0 


0 


1 


1 


0 


0 , 1 ^us/div . 
0 , 2 ^us/dlv . 
0 , 5 ^us/div. 


1 


1 


0 


0 


1 


1 


1 


0 


1 


1 


0 


0 


1 


1 


1 


1 


1 


1 


0 


0 


0 


0 


1 


1 


1 ^us/div , 
2 ^us/div . 
5yus/ dlv. 


1 


1 


0 


1 


0 


0 


1 


1 


1 


1 


0 


1 


0 


0 


0 


1 


i 


1 


1 


0 


0 


0 


0 


1 


10 yus/div . 
20yus/div. 
50 yus/div. 


1 


1 


1 


0 


0 


1 


0 


1 


1 


1 


0 


1 


0 


1 


0 


1 


1 


1 


0 


1 


0 


0 


1 


0 


0 , Ims/div, 


1 


1 


1 


1 


1 


0 


1 


0 


0,2ras/div . 


1 


1 


1 


1 


1 


0 


0 


0 


0 ,5ms/div. 


1 


■1 


1 


1 


0 


0 


0 


0 


1ms/ div . 


1 


1 


1 


1 


0 


0 


0 


1 


2ms/div. 


1 


1 


1 


1 


1 


0 


0 


1 


5ms/div , 


1 


1 


1 


0 


1 


0 


0 


0 


10ms/ div . 


1 


1 


1 


0 


1 


1 


0 


0 


20ms/ div. 


1 


1 


0 


0 


1 


1 


0 


0 


50ms/div. 


1 


1 


0 


0 


1 


0 


1 


0 


0, Is/div. 


1 


1 


0 


1 


1 


0 


1 


0 


0,2s/ div. 


i 


1 


0 


1 


1 


1 


0 


0 


0,5s/ div. 



SMOOTH 

ABCDCHOP 

HEKDUMP 

MIN/MAXI 

X=A/Y=B 

TIME/ D IV 

PRETRIG 

OFF 

QUART 

COMPARE 

LOCK 

CLEAR 

RESET 

SINGLE 

STORE 

Shift register parallel operation: 

If signal LTXT (load text) = logic "1", the input signals on the data 
inputs are latched into the digital shift register. 

Shift register serial operation: 

When the microprocess or p laces address 8000H on the multiplexed 
addr ess / data bus, the 108 signal is going to logic "0". 

The 108 signal combined with RDUP results in I0RD8 which is used as 
clockpulse for the shif tregister. The register reacts on the positive 
going edge of the I0RD8 signal. 

To read the complete shift re giste r contents by the microprocessor 
system, 32 clockpulses (32 x IORD8) are needed. 
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As result an output signal SHROUT (shiftregister output) is applied to 
the INPUT LOGIC circuit D2116. 

Furthermore the signals STORE and SHAR are derived from the MEMORY ON 
pushbutton on the front panel. 

Signal SHAR (store-hardware) is on a -t- or - 12 V level to switch the 
diode switches on the amplifier board and is converted into a signal 
STORE with TTL level, 

3, 7, 2. 2. Microprocessor system. 

The microprocessor system basically consists of the following circuit 
elements: 

- A microprocessor for controlling and organizing data flow, (8085 - 
D2121) . 

- Erasable and programmable read-only memory (EPROM) for system 
programming , ( D2082 ) . 

- Integrated peripheral circuit with random access memory (RAM) with 
I/O ports and TIMER. (8155H2 - D2064). 

- Address selection latch for the address-bus. 

(74LS373 - D2096) 

- Decoders for RAM and ROM selection and address decoding. 

(74LS138 - D2113), 

- Two way buffer to the system data-bus, (74LS245 - D2101). 

- Tri-state buffer to the system address-bus. (74LS244 - D2122/D2127) . 

- Input port. (74LS244 - D2116). 

- Two output ports. (74LS373 - D2118/D21 17) . 

- Shift register and LED BAR UNIT. (74LS164 - D541) . 

The heart of the microprocessor control circuit is integrated circuit 
D2121, an 8-blt microprocessor type 8085 with 16 address lines. 

The first eight address lines are time-multiplexed with the eight data 
lines and are defined as ADO ... AD7 . 

Demultiplexing is performed with the aid of the signal ALE from the 
8085. 

The groups of output signals AUPO ... AUP7 and AUP8 ... AUP15 
constitute the address bus. 

^uP crlstal connections and X 2 * 

A 5 MHz crystal is connected to the clock Inputs and X 2 of the 
microprocessor to provide an accurate timing reference source. 



^uP RESIN input 

After switching ON a reset level of logic "0" is available on the 
RESIN input. 

This reset signal forces the microprocessor to initiate the main 
programm, beginning at the address OOOOH. After a certain RC-time the 
reset level becomes logic "1" and the microprocessor is ready for use. 

^uP SID (Serial input data) 

The microprocessor will receive on this SID input the information from 
the SERVICE jumper. 

^uP SOD (Serial output data) > 

The microprocessor generates on this SOD output a software trigger for 
the Service Routines, 
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Connection to the internal address-bus via the address latch D2096 

The first eight address bits placed by the microprocessor on its 
multiplexed address-data bus lines ADO AD? have to be separated 
from the eight data bits. 

This is achieved by address latch D2096. 

Demultiplexing is performed with the aid of the signal ALE from the 
8085. 

The groups of output signals AUPO AUP7 and AUP8 ... AUP15 
constitute the address bus. 

Connection to the system data-bus via the bidirectional data buffer 
D2101. 

The eight data bits from the microprocessor have to be coupled to the 
system data bus. 

This coupling is done by the bidirectional data buffer D2101, 

This buffer is selected if DATUPC is logic "0". 

Input or outp ut data depends on the logic level of signal RDOP. 

RDUP = logic "1" means OUTPUT 
RDUP = logic "0" means INPUT 

Data is transported between the D2101 in- and outputs and the system 
data-bus over the lines DO ... D7. 

Connection to the system address bus via the tri-state buffer D2122 + 
D2127. 

The address bus lines are connected to the system address bus lines 
AUPBO ... AUPBll via the tri-state buffer D2122 + D2127, 

The lines AUPBO ... AUPBll are applied to the DISPLAY MEMORY for DATA 
handling. 

Signal DATUPC is then low. 
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SYSTEM MEMORY MAP 



FFFFH 



EOOOH 

DFFFH 



COOOH 

BFFFH 



AOOOH 

9FFFH 



800 OH 
7FFFH 



6000H 

5FFFH 



4000H 

3FFFH 



200 OH 
IFFFH 



OOOOH 



lOE 



IOC 



lOA 



108 



CEP 



DAT 



ROMl 

(not used) 



ROMO 



IEEE OPTION 



OUTPUT PORT lOWRC 



OUTPUT PORT lOWRA 



INPUT LOGIC (RD) I0RD8 
LED BAR (WR) I0WR8 



TyOOOH COMMAND 7003H PORT C 
J 7001H PORT A 7004H TIMER (LSB) 

] 7002H PORT B 7005H TIMER (MSB) 

t^6000H-60FFH RAM 

— ► 8155H2 - D2064 
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ADDRESS DECODING 

ROM -yup RAM -I/O ports-DATA selection. 

In decoder D2113, 8 select signals are generated as follows; 



AUP15 


AUP14 


AUP13 


Output 

signal 


Addresses 




0 


0 


0 


ROMO 


OOOOH-IFFFH 


ROM select signal. 


0 


0 


1 


ROMl 


2000H-3FFFH 


Not used. 


0 


1 


0 


DAT 


4000H-5FFFH 


DISPLAY MEMORY select signal 
for juP control of DISPLAY 
MEMORY. 


0 


1 


1 


CEP 


6000H-6FFFH 

7000H-7FFFh 


RAM select (8155) 
I/O select (8155) 


1 


0 


0 


108 


8000H-9FFFH 


Select for input logic + led 
bar + start input and 
display cycle. 


1 


0 


1 


iOA 


AOOOH-BFFFH 


I/O select signal. 


1 


1 


0 


IOC 


COOOH-DFFFH 


I/O select signal. 


1 


1 


1 


lOE 


EOOOH-FFFFH 


Select signal for IEEE 
option. 



The following se^ct s^nals a£e derived from the output decoder -I/O 
select signals 108 - lOA and IOC. 



108 -—> I0RD8 
108 ~> I0WR8 



lOA — > lOWRA 
IOC — > lOWRC 



points to INPUT LOGIC 
points to LED BAR UNIT 
and start input and 
display cycle, 
points to OUTPUT PORT 
points to OUTPUT PORT 



(Read action). 



{Write action). 
(Write action). 
(Write action) . 



ROM MEMORY 



The ROM (read-only memory), which contains the system programm, 
consists of the EPROM chip D2082 of 4k bytes (4096 x 8 bits) . 

If an IEEE-488 option is installed, an EPROM of 8K bytes is used. 

The reserved ROM addresses are OOOOH up to lEFFH. 

Because the microprocessor's first eight address lines ADO ... AD7 are 
time-multiplexed in the microprocessor with the data lines, the 
addresses have to be latched by the address latch D2096 on the ALE 
signal . 

These signals are placed on the microprocessor board internal address 
bus lines AUPO ... AUP7. 

Each ROM memory address can be selected by the address lines AUPO ... 
AUP7 together with address lines AUP8 - 9 - 10 - 11 and 12. 

The ROM memory ch ip i s selected by the read signal RDUP and the ROM 
selection signal ROMO. 

When a certain ROM address is selected in this way, the contents of 
the selected location are placed on the data bus lines DUPO ... DUP7. 

^uP-RAM MEMORY 

The ^uP-RAM (microprocessor random access memory) is used by the 
microprocessor for stack purposes and for storage of variable data. 

It is a part of the chip D2064 (8155H2) which is a RAM + I/O ports + 
TIMER. The RAM consists of 256 x 8 bits. 
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Each ^uP-RAM memory address can be selected by the internal 
data/address lines DUPO ... DUP7 on t he signal ALE. 

The RAM is selected when the signals CEP and AUP12 are logic "0" . 

Reading the RAM contents or writing data Into a RAM location is 
controlled by the signals RDUP and WRUP. 

The data to be written into, or read from the RAM memory is also 
transported via the multiplexed address/ data bus DUPO ... DUP7 . 

INPUT LOGIC 



When the microprocessor places the a ddr ess 8000H on the multiplexed 
address bus, this results in signal 108 go ing t o logic "0". 

This I08 combined with the RDUP signal to I0RD8 enables the INPUT 
LOGIC buffer D2116 to place its input data byte on the internal 
data/address bus lines DUPO ... DUP7. 

This byte consists of the following signals: 



Bit 


0 


TRGRD 


Triggered . 






Bit 


1 


EIKP 


End input . 


When 


"0", input cycle is going 










When 


"1", input cycle is ready 


Bit 


2 


EXTCL 


External clock. 






Bit 


3 


DT 


Display timing 












pulse . 


When 


"0", display cycle is going 










When 


"1", display cycle is ready 


Bit 


4 


INT(option) 


Interrupt from 


IEEE option. 


Bit 


5 


+ 5 V 


Not used. 






Bit 


6 


+ 5 V 


Not used. 






Bit 


7 


SHROUT 


Input shift register 


output signal containing 



the setting of the front panel switches which 
are communicating with the ^uP. 



OUTPUT PORT D2118. 



When the microprocessor places the addres s A OOOH on the multiplexed 
address/data bus, this results in sign al lOA going to logic "0". 

This lOA signal combined with the WRUP signal enables the data latch 
(output port) D2118 to latch the byte of data present on the 
multiplexed address/ data bus. 



The data byte consists of the following signals: 



Bit 


0 


STADOl 




Bit 


1 


ST ADI > 


3 L.S.B.'s of the start address 


Bit 


2 


STAD2J 


for the display counter. 


Bit 


3 


STAD9 '] 




Bit 


4 


stadioL 


3 M.S.B.'s of the start address 


Bit 


5 


STADllJ 


for the display counter. 


Bit 


6 


Control 


signal for the NOT TRIC'D lamp. 


Bit 


7 


Control 


signal for the REMOTE lamp. 



(for 1 ,2, 4, or 8 
trace display.) 

(for quarter 
display.) 



OUTPUT PORT D2117. 



When the microprocessor places the addres s C QQQH on the multiplexed 
address/ data bus, this results in signal IOC going to logic "0". 

This IOC signal combined with the WRUP signal enables the data latch 
(output port) D2117 to latch the byte of data present on the 
multiplexed address/data bus. 
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The data byte consists of the following signals: 



Bit 0 



Bit 

Bit 



Bit 6 
Bit 7 



TBT 

TBC 

TBD 



} 



Signal to block the time-base TIMER OUT signal 
in 0,2ms/ div. , 0,5ms/div. and Ims/div. . 
TB:2/:5/:10 



TBD 


TBC 




1 


0 


= :2 


0 


1 


= :5 


0 


0 


= :10 



Bit 3 


PRTRO 


PRE-TRIGGER 


PRTR2 


PRTRl 


PRTRO 




Bit 4 


PRTRl 


^ LENGTH 


1 


1 


1 


= 0 


Bit 5 


PRTR2^ 


[ 


1 


I 


0 


= 1/4 








1 


0 


0 


= 1/2 








0 


1 


0 


= 3/4 








0 


0 


0 


= 1 



Control line for the REP ONLY lamp. 
Not used . 



LED BAR UNIT 

When the microprocessor places the addres s 8 000H on the multipleKed 
address/data bus, this results in signal 108 going to logic "0". 

This 108 signal combined with the WRUP signal to I0WR8 enables the LED 
BAR driver shift register D541 to react on input clock signals derived 
from DUPl. 

The shift register input data is applied to the shift register data 
input via the DUPO-line, 

Data line DUP2 has a function as "start display" (D2087 Ptl2) STDIS 
and data line DUP3 has a function as "start input" (D2006 Ptl2) STINP. 

8155 RAM with I/O PORTS and TIMER (D2064) . 

The RAM portion is organized as 256 x 8 bit and is used as mP-RAM 
as described before. (RAM addresses: 6000H -60FFH) , ' 

The 1/0 portion consists of the three general purpose I/O ports A, B 
and C. 

(I/O addresses: PORT A - 7001H / PORT B - 7002H / PORT C - 7003H) . 

A 14 bit programmable counter/timer is included to provide pulses for 
the time/base system, and its timer modes are programmable. 

Input - TIMER IN 
Output - TIMER OUT 

(TIMER addresses: 7004H for the LSB and 7005H for the MSB of the 
Internal Count Length Register. 

The coramand/status address is 7000H. 



IEEE option 

Communication with the IEEE interface option is done via the 8 
data/address lines DUPO DUP7. 

The address selection signal for the interface is signal lOE which is 
active in the address range EOOOH and higher. 
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3.7.3. Adaption circuit (unit A9 - diagram 9) 

The DELAY LINE output is coupled to the ADAPTION UNIT A9. 

Depending on the selection of MEMORY OFF or MEMORY OS the signal is 
applied via the so-called "analog signal path" or the so-called 
"digital signal path". 

Selection of the analog signal path (MEMORY OFF) means that the DELAY 
LINE output is directly coupled to the input of the FINAL Y AMPLIFIER 
via rel ay-c ontacts K1701 and K1702. 

Signal SHAR is then + 12V. 

Selection of the digital signal path (MEMORY ON) means that the DELAY 
LINE output is coupled to the ADAPTION circuit and then to the MIN/MAX 
unit . 

The DELAY LINE is terminated by resistors R1704 and RI706. 

With SHAR = +12V transistors V1707 and V1708 are conducting, thus 
coupling the DELAY LINE output signals to the MIN/MAX unit inputs. 



Archief RadioDatabase.nl 



BAMA KOPIE 



345 



3.7.4» Min/max circuit (unit AlO - diagram 10) 

If _no HIN/MAX mode is selected (signal MIN/MAX = 0) the DELAY LINE is 
coupled via amplifier stage D2501 to the transistors V2517 and V2518 
of the common base circuits before the output CHERRY-HOOPER stage. 

With MIN/MAX selected (signal MIN/MAX = 1) the DELAY LINE is coupled 
via amplifier stage D2501 to the transistors V2304 and V2506 of the 
common base circuits before the CHERRY-HOOPER stage consisting of 
transistors D2302, 

From here the signals are applied to the HlNimum and MAXimum peak 
detectors D2503 and D2504. 

These circuits determine the minimum and maxiraum amplitude of the 
analog input signal during two periods of the sampling frequency. 

The resulting MIN and MAX values are applied to a MIN/MAX multiplexer 

consisting of the two circuits D2507 and D2508. 

The MIN value only appears at the output of D2507 when signal MIP is 
act ive and the MAX value appears at the output of D2508 when signal 
MAP is active. 

The output of the MIN/MAX multiplexer is coupled to transistors V2517 
and V2518 of the output stage. 

At the end of each cycle the peak detectors are resetted by pulses 
RESMIN and RESMAX (see timing diagram). 

The resulting analog signal MIN/MAX OUT is applied to a track and hold 
(T&H) gate D2092 and then digitized in an Analog to Digital Convertor 
(ADC) D2112 on logic unit All. 




FIG. 3.11. Min/max timing diagram + peak detector. 
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3*7.5. Input/display circuit (unit All - diagram 11) 

Analog to digital conversion. 

The analog signal to be digitized is applied from the MIN/MAX 
circuitry to a track and hold gate (T&H) D2092. 

This T&H gate tracks the input signal continuously and at a command 
TRACK its output is held to the momentary value of the input signal. 
Signal TRACK is generated in the ADC logic. 



TRACK = logic "0" The circuit only tracks the input level. 

TRACK = logic "1" The circuit holds the input level that was 

present at the positive going edge of the TRACK 
signal. (= HOLD) . 

The T&H output signal THOUT is applied to the ADC Input (D2112-Ptl6) 
and must be held to the same value at least for the time that is 
needed by the ADC for conversion (the so-called conversion time of 
about 450 ns.). It is converted into an 8-bit digital number. (ADCOO 
... ADC07). 

The ADC needs a reference voltage of about 0,5V + 0,5^. This VREF 
voltage can be measured on testpoint X2027 and can be adjusted with 
potentiometer R 2086. 

Conversion is controlled by the 10 clockpulses CLADC and by the signal 
STADC (start ADC) which are generated in the ADC logic. 

After the first clockpulse the ADC switches the BUSY-signal to logic 
" 1 ". 

At the end of the conversion of an input signal sample into 8 bits 
digital information, the ADC switches the signal BUSY to logic "0" 
again, thus Indicating that conversion is completed. 

The ADC output signals are applied now to tri-state buffer D2111. They 
are also connected to the ADC OUT connector XIO on the rear panel of 
the instrument. 

The timing of the conversion is determined by one of the following 
three sources: 

1. In DIRECT-mode by the TIME-BASE GENERATOR. (5 s/div. ... 

0,2 ms/dlv.) 

2. In SAMPLING-mode by comparing the analog time-base sawtooth 
signal and a staircase signal DACSTAIR, (100 ^us/div. ... 

0,1 yus/div.) 

3. In EXTERNAL-CLOCK-mode by the external clock input on the front 
panel . 

At the end of each conversion, the ADC logic generates the positive 
going edge of the TRACK signal. 

This means that new data is ready. The TRACK signal is applied to Pt 
1 1 of flip flop D2077. 

The setting of this flip flop results in signal NDR (new data ready) 
going to logic "1", 

Now the conversion rltm has to be synchronized to the read/write ritm 
of the pretrigger memory. This is done by the TRIGL flip flop. 



The MEMORY WRITE LOGIC derives from each NDRL signal a pulse WEPTR 
(write enable pre-trigger). This circuit detects whether an NDR is 
prese nt or not. 

With WEPTR the tri-state buffer D2111 is enabled with as result that 
the ADC output bits are placed on the PO ...P7 pretrigger memory 
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FIG. 3.12. T&H gate 
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databus system. This digital number is then stored in the PRE-TRIGGER 
MEMORY at an address location which is determined by the PRE-TRIGGER 
counter. 

The combination PRE-TRIGGER COUNTER / PRE-TRIGGER MEMORY / LATCH 
functions like a digital shift register with a variable length. 

The length is directly depending on the front panel pre-trigger 
setting given by the operator. 

Depending on this setting which varies between 0 - 1/4 - 1/2 - 3/4 and 
1 the length of the shift register will respectively be 0 - 1024 - 
2048 - 3072 or 4096 locations. 

This variable length is reached by varying the count length of the PRE- 
TRIGGER counter which generates the input addresses for the PRE- 
TRIGGER MEMORY. (APCO ... APGll). 




MA* 1204 

FIG. 3.13. Trigger positions on C.R.T. display. 

The PRE-TRIGGER counter is presetted to the required valu e by the 
microprocessor system with address COOOH and the signals lOWRC and 
PRTRO - PRTRl and PRTR2. 



Shift register length: 


Preset value: 


PRTR2 


PRTRl 


PRTRO 


0 


FFEH 


1 


1 


0 


1024 


COOH 


1 


1 


0 


2048 


800H 


1 


0 


0 


3072 


400H 


0 


1 


0 


4096 


OOOH 


0 


0 


0 



The PRE -TRIGGER COUNTER can be loaded in two different ways with 
command LOADPC (load pre-trigger counter), 

1) The counter can be loaded with the value of PRTRO - 1 and 2 at 
the moment that the counter has reached the state 4095. 

Loading is carried out via the carry signal on point 15 of the 
last counter D2039, 

2) During lOWRC, the load signal LOADPC will be generated. lOWRC 
switches D-flip flop D2043 output Pt 5 to "0" during the 
generat ion of the signals PRTRO - 1 and 2. 

Signal HOLDOFF Is also "0" then. 

After lOWRC the LOA DPC si gnal can npt longer be generated in 
this way. The first WEPTR pulse on the clock input of D-type 
flip flop D2 043 Pt 3 switches this flip flop to logic "1" so 
that signal LOADPC only can be generated via D2004, 

Incoming triggers are suppressed until the PRE-TRIG GER CO UNTER reaches 
for the first time the state 4095 after load ing on lOWRC by the 
microprocessor. This is done via the signal HOLDOFF when it is active 
"low". 
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Suppression is stopped when the PRE-TRIGGER COUNTER has reached for 
the first time the state 4095 and RW goes to "1", HOLDOFF is switched 
to "1" thus enabling the trigger flip flops D2077 and D2084 to react 
on a new incoming trigger. 

PRE-TRIGGER-MEMORY as digital shift register with variable length: 



FFEH 



r 



r 

1 

c. 






■ OUT 



PI 



PRTR 0 

/'--• < PRTfi 1 

PRTR 2 



MAX t036 POSITIONS 



► OUT 



409A 4095 



0 



C00H 











1 


, 











3072 4095 



800 H 



I 



204S 



■ CUT 1/2 



4095 



400 H 




1024 



4095 



OUT 3/4 



IN 



■ OUT 1 



4095 



0 1024 2048 3072 4094 

MAT 12B5 

FIG. 3.14. Variable length of the pre-trigger memory/ counter . 



After storage of a digital number in the PRE- TRIGGER MEMORY with 
signal WEPTR, the PRE-TRIGGER COUNTER is increased by one on the 
positive going edge of WEPTR, 
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This means that now the next PRE-TRIGGER MEMORY location is addressed 
and that Is the location in which the oldest signal value since the 
last WEPTR is stored. Now the oldest signal sample can be written into 
LATCH D2109 by means of signal LDTR (Latch delayed trigger). 

So the LATCH D2109 can be considered as the output of the PRE-TRIGGER 
MEMORY shift register system. 

The PRE-TRIGGER MEMORY itself consists of two chips which are selected 
with signal APCll as chip select signal. 

APCll = "0" — > RAM I (D2103) OOOH - 7FFH 
APCll = "1" --> RAM II (D2091) 800H - FFFH 

On receipt of an input trigger the shift register output (LATCH 
output) is coupled to the input of a DISPLAY MEMORY (D2103, D2091) of 
4096 X 8 bits. ____ 

Prom this moment the MEMORY W RITE L OGIC derives not only WEPTR pulses 
from the NDRL signal but also WEDSP pulses (Write enable display) for 
the DISPLAY MEMORY. 

The DISPLAY MEMORY location in which the PRE-TRIGGER MEMORY output 
information is placed depends on the state of the WRITE COUNTER, of 
which the outputs are connec ted t o the DISPLAY MEMORY via a 
multiplexer D2022,D2037 and D2058. 

The counter starts counting WEDSP pulses at the trigger moment. 
Counting Is done from the 0 - state to the state 4095 after which the 
trigger logic is resetted. The system can react then on a new trigger, 
after which the DISPLAY MEMORY can be refreshed again. 

In this way digital numbers are shifted continuously through the PRE- 
TRIGGER MEMORY shift register system with variable length. At the 
trigger moment this shift register will already contain information 
from before the trigger moment. 

This information ( a variable number of samples) is first shifted into 
the DISPLAY MEMORY and then followed with "after trigger" samples 
until the DISPLAY MEMORY is filled completely. 

EXAMPLE 




INFORMATION 

ALREADY STORED IN THE 
SHIFT REGISTER AT THE 
TRIGGER MOMENT. 



INFORMATION 
WHICH IS STORED 
AFTER THE TRIGGER 
MOMENT. 



MATt2BB 



FIG. 3.15. Pre-triggering. 
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WEDSP pulses are generated in the following way: 



1) WEDSP is derived from WRUP in case of microprocessor control 
(U PCONT = "1"). (For CLEAR or the use of the IEEE option). 

2) A WEDSP is generated in case of no microprocessor control 
(UPCONT = "0") and after a trigger when NDRL and TRIGL are 
logic "1". 

Furthermore generation of WEDSP pulses depend on selection of 
NOEMAL-mode or COMPARE -mode and SINGLE-channel, DUAL-channel 
or FOUR-channel mode. 

In NORHAL-mode points 3-11 and 12 of NAND D2032 are made "1" 
by the signals CS - CR and CQ, The counter outputs AWCO - AWCl 
and AWC2" are then not active in this circuit. 

In COMPARE-mode one of the three WRITE COUNTER output bits 
AWC0....AWC2 can be applied in an Inverted or non- inverted way 
to the Inputs of NAND D2032 to suppress the WEDSP pulses, 
depending on the situations: 

SINGLE channel 
DUAL channel 
FOUR channel 
and ODD or EVEN 

This is done under the control of the "microprocessor- 
generated" signals CQ, CR, CS and CT. 



No rmal 



> Compare 



CQ 


CR 


CS 


CT 




0 


0 


0 


0 


Normal-mode 


0 


0 


0 


1 


Normal-mode 


0 


0 


1 


0 


Single channel - compare - odd 


0 


0 


1 


1 


Single channel - compare - even 


0 


1 


0 


0 


Dual channel - compare - odd 


0 


1 


0 


1 


Dual channel - compare - even 


0 


1 


1 


0 


— 


0 


1 


1 


1 


— 


1 


0 


0 


0 


Four channel - compare - odd 


1 


0 


0 


1 


Four channel - compare - even 


1 


0 


1 


0 


— 


1 


0 


1 


1 


— 


1 


1 


0 


0 


— 


1 


1 


0 


1 


— 


1 


1 


1 


0 


— 


i 


1 


1 


1 


— 



Storage of samples in display memory. 
Normal-mode 



AAAAAAAA 

BBBBBBBB 

ABABABAB 

ABCDABCD 



Single channel 


C Channel 


A) 


Single channel 


C Channel 


B) 


Dual channel 


(Channel 


A and B) 


Four channel 


( Channel 


A, B, C and D) 
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Compare-mode 



AAAAAAAA 

ABABABAB 

ABCDABCD 



Single channel 
Single channel 
Dual channel 
Auxiliary channel 



(Channel A) 

(Channel B) 

(Channel A and 

(Channel A, B, 
and D) 



N 




In ODD the under- 
lined samples are 
fixed and in EVEN 
the other samples 
are fixed. 





ODD 


CT = 


0 




EVEN 


CT = 1 
















Write 

counter 














state 


AWC2* 


AWCl* 


AWCO* 


AWC2* 


AWCl* 


AWCO* 


0 


0 


0 


0 


1 


1 


1 


1 


0 


0 


1 


1 


1 


0 


2 


0 


1 


0 


1 


0 


1 


3 


0 


1 


1 


1 


0 


0 


4 


1 


0 


0 


0 


1 


1 


5 


1 


0 


1 


0 


1 


0 


6 


1 


1 


0 


0 


0 


1 


7 


1 


1 


1 


0 


0 


0 





ODD 


CT = 0 




EVEN CT 


= 1 








Write 














counter 














state 


AWC2** 


AWCl** 


AWCO** 


AWC2** 


AWCl** 


AWCO** 




CQ=1 


CR=0 


CS=0 


CQ=i 


CR=0 


cs=o 




Four 






Four 






0 


1 


1 


1 


0 


1 


1 


1 


1 


1 


1 


0 


1 


1 


2 


1 


1 


1 


0 


1 


1 


3 


1 


1 


1 


0 


1 


1 


4 


0 


1 


1 


1 


1 


1 


5 


0 


1 


1 


1 


1 


1 


6 


0 


1 


1 


1 


1 


1 


7 


0 


i 


1 


1 


1 


1 
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ODD 


CT - 0 




EVEN CT 


S3 2 








Write 














counter 














state 


AWC2** 


AWCl** 


AWCO** 


AWC2** 


AWCl** 


AWCO** 




CQ=0 


CR=1 


cs=o 


CQ=0 


CR=1 


cs=o 






Dual 






Dual 




0 


1 


1 


1 


1 , 


0 


1 


1 


1 


1 


1 


1 


0 


1 


2 


1 


0 


1 


1 


1 


1 


3 


1 


0 


1 


1 


1 


1 


4 


1 


1 


1 


1 


0 


1 


5 


1 


1 


1 


1 


0 


1 


6 


1 


0 


1 


i 


1 


1 


7 


1 


0 


1 


i 


1 


1 





ODD 


CT = 0 






EVEN 


CT = 1 










Write 














counter 














state 


AWC2** 


AWCl** 


AWCO** 


AWC2** AWCl** AWCO** 




CQ=0 


CR=0 


CS=1 


CQ=0 


CR=0 


CS=1 








Single 






Single 


0 


1 


1 


1 


1 


1 


0 


1 


1 


1 


0 


1 


1 


1 


2 


1 


1 


1 


1 


I 


0 


3 


1 


1 


0 


1 


1 


1 


4 


1 


1 


1 


1 


1 


0 


5 


1 


1 


0 


1 


1 


1 


6 


1 


1 


1 


1 


1 


0 


7 


1 


1 


0 


1 


1 


1 



[ 0 — > WEDSP suppressed. ] 
f 1 — > WEDSP generated . ] 



CLWC (clockptilse for WRITE COUNTER): 

The WRITE COUNTER is increased by one with signal CLWC. 

CLWC is generated if all signals KDRL and TRIGL and WR are active. 

Loading the WRITE COUNTER is done synchronously with a clockpulse CLWC 
derived from LOADS, WR. 

NDRL latch: 

Each TRACK signal is latched in a D-fllp flop D2077 of which the 
output point 9 goes to "1". This circuit detects whether an KDR is 
present or not. 

The information is clocked In a second D-flip flop with clocksignal 
C0NTC2 to synchronize the conversion ritm to the read/write ritm of 
the pre trigger memory. This results in NDRL (NDRL latch) going to 
logic "1". The first D-fllp flop is resetted on leading edge of the 
NDRL signal and the second D-flip flop is resetted with signal C0NTC3. 
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TRIGGER latch: 

As long as triggerpulses TRIG are generated, the output TRGRD of 
retriggerable one shot D2119 will be logic "1”. This output will he 
switched to logic "0" if for a period of about 100 ms no trigger 
pulses appear. 

Signal TRGRD is read by the microprocessor system. 

Signal TRAUT (trigger automat) used as clockpulse for D-fllp flop 
D2077 can be generated in two ways: 

1) Instrument is triggered and not set in AUTO-mode: 

Signal TRGRD has then a logic "1" level and RW used as artificial 
trigger is then enabled by signal HTRG from the microprocessor to 
generate TRAUT. 

The TRIG pulses can set now the D-fllp flop D2077 (Pt 5 — > 
logic "1"). 

2) Instrument is not triggered and set in AUTO-mode: 

When no trigger signals TRIG are generated, signal TRGRD will be 
logic "0". With AUTO-mode selected, the signal HTRG will be 
switched to logic "1" by the microprocessor, 

HTRG together with RW results then in signal TRAUT which can set 
the D-fllp flop D2077 to carry out the AUTO function. 

The flip flop output information can be clocked into a second D-flip 
flop D2084 on the positive going edge of the NDRL signal resulting in 
signal TRIGL going to logic "1". In this way the incoming trigger is 
synchronized to the memory read/write cycle. 

Both flip flops can be reset in two ways; 



a) As long as the signal HOLDOFF is low. So from the moment of 
loading the PRE-TRIGGER COUNTER untill for the first time the 
state 4095 is reached. 

h) As long as signal EINP (End input) is active (logic "1"). 

During EINP (end input) active (Pt 9 of D2006 is "0") which is 
read by the microprocessor, the microprocessor is able to clock 
the v alue of DUP3 (enable trigger) in the D-flip flop using 
I0WR8 as clocksignal to start a new input cycle. 

Via OR-circuit D2033 (4-5-6) the flip flop clock input will be 
blocked directly during an input cycle. 

The flip flop enables the trigger latch to react on a new 
Incoming trigger and is really active at the end of the holdoff 
period, 

EINP is activated again at the end of a DISPLAY - MEMORY input 
cycle with signal LOADS. EINP is then read again by the 
microprocessor which then can start a new input cycle. 

Between the D-type flip flop D2077 and the TRIGL D-type flip flop 
D2084 a circuit is inserted by which is determined that channel A 
samples always will be stored on even addresses in the DISPLAY MEMORY 
(starting with address OOOOH) . 
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With ^ MIK/MAX selected (MIN/MAX = "0") signal CHANBON will together 
with the logic "1" level of signal TRRES determine the moment on which 
signal TRIGL is switched to logic "1" after the appearance of a 
trigger signal. Flip flop TRIGL is switched on the positive going edge 
of NDRL, 



With MIN/MAX selected (MIN/MAX = logic"! ") signal CHANBON will be 
overruled. Signal TRRES only, determines now the moment of switching 
of signal TRIGL. Flip flop TRIGL is switched on the positive going 
edge of NDRL. 

After the setting of the TRIGL flip flop, this flip flop is hold in 
this position with signal TRIGL via KAND D2067 (11-12-13). 

On receipt of an input trigger the PRE-TRIGGER MEMORY output is 
coupled via LATCH D2109 to the input of a digital DISPLAY MEMORY which 
consists of 4096 locations of 8 bits. 



The LATCH is disabled under microprocessor control when UPCONT = "1". 
The LATCH will be enabled If no microprocessor control, so when 
UPCONT = "0", and if WEPTR is active "0". 

If enabled, the output of the PRE-TRIGGER MEMORY shift register system 
can be latched into this LATCH, This Is done under the control of 
signal LDTR (Latch delayed trigger). 

In sequential sampling mode LDTR is steady "1" so that the LATCH is 
transparent. There is no pretrigger possibility in sequential sampling 
mode. 



There are three ways in which the DISPLAY MEMORY can be addressed: 

1. Generation of addresses AWCO ... AWCll by a WRITE COUNTER for 
writing new signal information into the MEMORY. 

2. Generation of addresses ADCO ... ADCll by a DISPLAY COUNTER 
for reading the contents of the DISPLAY MEMORY to display it 
on the C.R.T. screen. 

3. Generation of addresses AUPBO ... AUPBll by the microprocessor 
system via tri-state buffer (D2122-D2127) for writing and 
reading when using the IEEE - option and for the CLEAR 
function. 

Selection between addresses generated by the microprocessor or by one 
of the counters is done by signal UPCONT which is applied to the 
enable inputs of the MULTIPLEXER (D2022, D2037, D2058). 

UPCONT = "0" means: WRITE COUNTER or DISPLAY COUNTER selected. 

UPCONT = "1" means: Microprocessor generated addresses can be 

selected. 
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If no microprocessor control, selection between the WRITE COUNTER or 
the~DISPLAY COUNTER is done by the MULTIPLEXER circuit consisting of 
D2022, D2037 and D2058 which is controlled by the signal MUX. 

MUX = "X" means: DISPLAY COUNTER selected. 

MUX = "0" means: WRITE COUNTER selected. 

WRITE COUNTER (D2023, D2038 and D2059) 

During the process of writing new signal information Into the DISPLAY 
MEMORY the memory location in which information has to be stored is 
determined by the state of the WRITE COUNTER. Depending on the 
selected TIME/DIV switch setting the system functions in one of the 
three modes DIRECT, SAMPLING 1 or SAMPLING II. 

DIRECT and SAMPLING I - mode 

In DIRECT-mode as well as SAMPLING I-mode (0,3 s/div. ... 0,2 
ms/dlv. respectively 5 yus/div. ... 0,1 yus/div.) the counter 
state is increased step by step with signal CLWC. 

This process starts with counter state 0000. 

Signal SEQWC (sequence write counter) is logic "0" in these 
modes and the counter i.c.'s are switched as follows: 



SEQWC ="®" 




WAT 1207 - 



FIG. 3.16. WRITE COUNTER in SAMPLING I mode. 

The counter counts to state 4095 and is then presetted to the 
zero- state. In SAMPLING I - mode DACSTAIR makes one step per 
sawtooth signal, 4096 sweeps are needed to build a complete 
picture on the C.R.T. screen. 
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SAMPLING Il-mode. 

In SAMPLING II - mode (100 yus/div 10 ms/div.) the 

signal SEQWC is switched to logic "1" by the microprocessor. The 
WRITE COUNTER i.c.'s are now connected together in an other 
sequence by the microprocessor. Counting is then done in steps of 
256. 



SEQWC = ■■ 1 ■’ 

MUX FL-FL 




FIG. 3.17. WRITE COUNTER in SAMPLING II mode. 



In SAMPLING II - mode DACSTAIR makes sixteen steps per sawtooth 
signal. 256 sweeps are needed to build a complete picture on the 
C.R.T. screen. 



The countsequence of the counter is now: 
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] ; 
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1 : 
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(at 
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In all modes DIRECT, SAMPLING I and SAMPLING II the counter will be 
presetted to the 0 - state when the counter state 4095 is reached. For 
this a signal LOADS is derived from the carry output signals RCl or 
RCMSB via D-flip flop D2006. 
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MAT !309 



FIG. 3.18. Loading of the WRITE COUNTER. 
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DISPLAY COUNTER (D2021, D2036 and D2057) 

The location in the display memory of an input signal sample which has 
to be displayed on the C.R.T, screen at a certain moment is determined 
by the state of the DISPLAY COUNTER. This counter is connected to the 
address inputs of the DISPLAY MEMORY via MULTIPLEXER D2022, D2037 and 
D2058. 

A display cycle is started by the microprocessor system via signal 
DUP2 (enable display counter). The value "1” o f this signal is clocked 
into the D- flip flop D2087 using signal I0WR8 as a clockslgnal. After 
this the flip flops clock input is disabled by its output signal via 
OR-clrcuit D2033 (8-9-10). 

The second D-type flip flop D2087 is switched now on the first 
negative going edge of the signal TRSHXY. 

After the presetting of the counter with the value of STADO, 1, 2, 9, 
10, and 11 the counter starts counting CNTUP (Count up) pulses until 
the state 4095 is reached. 

Note that CNTUP pulses can be generated in different ways depending on 
the selected modes SINGLE channel, DUAL channel or FOUR channel. 

The output carry signal of the counter (state 4095) is applied via an 
Inverter D2062 (anti glitch circuit) and AND-circuit D2018 to the 
RESET input of D-flip flop D2087 . This flip flop is resetted then and 
resets in turn the next D-flip flop D2087. The signal DT (pulse 
for display timing) which was logic "1" during display is switched to 
zero now, indicating that the end of the display cycle is reached. At 
the same moment ZDTCRT will be resetted (switched to "0"). As long as 
ZDTCRT is logic "0" the C.R.T. beam will be blanked. The 
microprocessor is also informed about the end of the display cycle by 
reading signal DT. 



DT DISPLAY BLANKING 



I END OF DISPLAY 

MAT ^290 

FIG. 3.19. Display timing. 

With signal DT logic "0" the counter can now be presetted again. 
DISPLAY COUNTER in MEMORY-QUARTERS - mode. 

In MEMORY - QUARTERS - mode the DISPLAY COUNTER can be presetted again 
at the end of the display of the selected QUARTER (D2007) . 

Presetting is done by the microprocessor system via the signals STADO- 
1-2 and STAD9-10-11 (Start address display counter) according to the 
f o 11 owing table. 
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The table shows that the display counter bits STAD3 ... STAD8 are 
always "0" when presetting the display counter. 



The ends of each of the seven quarters are decoded by exclusive - OR 
circuit D2099 in the following way: 



STAD9 


ADC9 


TI9 


0 


0 


0 


0 


1 


1 


1 


0 


1 


1 


1 


0 



Such an end is reached when signal T19 is going from logic "1" to 
logic "0", so : 

a) When startaddress bit STAD9 is set to logic "0" and DISPLAY 
COUNTER output ADC9 is going from logic "1" to logic "0". 
or b) When startaddress bit STAD9 is set to logic "1" and DISPLAY 
COUNTER output ADC9 is going from logic "0" to logic "1". 

In QUARTER-mode (QDR = "0") the D-fllp flop D2007 functions as inver- 
ter of signal TI9 . At the end of the selected quarter a second D- 
flipflop D2007 is switched by TI9 and a preset of the DISPLAY COUNTER 
is given then. 

At the end of a display cycle the Z-control Is switched such that the 
display is blanked via signal DT which is going to "0” then. 
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MULTIPLEXER 

The multiplexer consisting of D2022, D2037 and D2058 is switched in 
tri-state under microprocessor control (UPCONT = "1"). 

If no microprocessor control (UPCONT = "0") , the multiplexer will be 
enabled and will select the WRITE COUNTER outputs AWCO ... AWCll or 
the DISPLAY COUNTER outputs ADCO ... ADCll depending on the level of 
signal MUX. 

MUX = 1 -> DISPLAY COUNTER selected, 

MUX = 0 -> WRITE COUNTER selected. 

AVSB and Quarter LOGIC 

X=t - mode (AVSB = "0") 



Horizontal deflection 



The DISPLAY MEMORY address information ADCO ... ADCll from the 
DISPLAY COUNTER is clocked on signal LXDA into multiplexer D2019 
and latches D2034 and D2056. 

Furthermore latch D2069 is switched in tri-state. 

a) Mo DISPLAY QUART selected. 

QDR = "1" 

Multiplexer D2019 is switched by control signal QDR in such 
a way that signals ADCO - ADCl - ADC2 and ADC3 are placed on 
the XDACI bus. Latch D2056 is enabled and latch D2034 is 
switched in tri-state which results in placing the signals 
ADC4 ... ADCll on the XDACI bus. 

Signals ADCO ... ADCll are now applied to the horizontal 
"DIGITAL TO ANALOG" converter XDAC as XDACIO ... XDACIll. 
This will result in a signal XDAC for horizontal deflection. 



QDR = 1 



DISPLAY MEMORY 



/ 

/ 



/ 









C.R.L SCREEN 





NAT 1291 



FIG. 3.20. Display without DISPLAY QUART selection. 



b) DIS PLAY QUART selected. 

QDR = "0" 

In DISPLAY QUART - mode only a quarter of the DISPLAY 
MEMORY contents has to be displayed. 

The address input information for the XDAC must be 
multiplied now by a factor of 4 to display this quarter over 
the whole 10 divisions screen width. 
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FIG. 3.21. Display with DISPLAY QUART selection. 

This is realized if QDR = "0" by shifting all the bits ADCO 
... ADCll two bits to the left with the aid of multiplexer 
D2019 and latches D2034 and D2056. 

Multiplexer D2019 is switched by control signal QDR in such 
a way that signals "0", "0", ADCO and ADCl are placed on the 
XDACI bus. 

Latch D2034 is enabled and latch D2056 is switched in tri- 
state which results in placing the signals ADC2 ... ADC9 on 
the XDACI bus. 

Signals ADCO ... ADC9 and two times "0" for the two l.s.b.'s 
are now applied to the horizontal "DIGITAL TO ANALOG" 
converter XDAC as XDACIO ... XDACIll. 

In this case bit 9 has to be inverted to prevent the system 
from starting with the display of the signal in the centre 
of the screen. 

The offset of the operational amplifier D2070 can be adjusted 
with potentiometer R2052. 

Vertical deflection 



In X=t - mode the same signal value is stored in latches 
D2128 and D2123 with LYDAl and LYDA2, Both Informations are 
applied to an adder consisting of D2124 and D2129 and added to 
each other. 

The output of the adder (shifted one bit to the left) is 
applied to the vertical digital to analog converter YDAC. 

With this shifting of one bit of the adder output this output 
value is divided by a factor two again. 

In this situation the lowest adder output bit will be steady 

" 0 ". 



X=A / Y=B - mode (AVSB = "1") 



Horizontal deflection 



The signal path DISPLAY COUNTER — > XDAC is now blocked. 

Signal information from channel A in now placed on the 8 highest 
input bits (XDACI4 ... XDACIll) for the XDAC input via tri— state 
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latch D2069. 

This latch is enabled by AVSB = "1" and the data Is clocked in 
this latch with signal LXDA. 

The four lowest input bits for the XDAC are then connected to 
"0" . This is realized by signal DT by latching the state of the 
display counter in latch D2019 before the start of an AVSB 
display cycle. 

Latches D2034 and D2056 are switched in tri-state. 

Vertical deflection 



The channel B data will now be offered to the YDAC. 

One signal value is clocked into D2128 with LYDAl, the next 
signal value is clocked into D2123 with LYDA2 and the next 
again into D2128 with LYDAl and so on. 

In this way there are always two adjacent channel B signal 
values available at a time and they are applied to an adder con- 
sisting of D212A and D2129 and added to each other. The output 
of the adder (shifted one bit to the left) is applied to the ver- 
tical digital to analog converter YDAC. With this shifting of one 
bit of the adder output this output is divided by a factor two 
again. This results in an average signal value on the YDAC input. 

In X=A / Y=B - mode it is possible that the lowest adder output 
bit will go to logic "1". This information is added to the YDAC 
output signal via an adjusting network, to correct (round off) 
the output signal. Round off in AVSB-mode can be realized by ad- 
justing potentiometer R2084. 

Communication with IEEE option. 

The DISPLAY MEMORY can be addressed via the AUPBO ... AUPBll bus 

system. (UPCONT = *T') . 

Data communication is done via the DO ... D7 bus system. 

MULTIPLEXER D2008 

This multiplexer controls not only the WRITE COUNTER but generates 

also the signal SALT (Sequential alternating). 



SEQWC "1" > Signal SALT equals signal TRIG!. 

(SAMPLING II - mode ) . 

SEQWC "0" > Signal SALT is steady logic "1". 

(DIRECT + SAMPLING I - mode ), 



MULTIPLEXER D2088 

This multiplexer generates the signals DATUPC, UPCONT, OEDM and LATEN 
depending on the level of signal UPCONT which is generated by the 
microprocessor. 





DATUPC 
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3.7.6. Control logic (unit All - diagram 12) 
PHASE LOCKED LOOP 



A 20 MHz signal is needed for different functions inside the instru- 
ment. This 20 MHz signal is derived from the 2,3 MHz clockpulse output 
from the yu Processor by means of a voltage controlled oscillator 
(VCO) D21D8 that has an output frequency of 40 MHz. 

To obtain this stable VCO output , the 40 MHz output signal is divided 
by a factor of 16 with the aid of flip flop D2098 and counter D2107, 
The resulting 2,5 MHz signal (FEEDBACK signal at point 3 of D2108) is 
then compared with the reference signal of 2,5 MHz of the 
microprocessor clockf requency at point 6 of D2108 in a phase detector, 
which is used to control the VCO frequency. 

The circuit can be locked with potentiometer R2044. 

CONTROL COUNTER 



The control counter which is needed for timing purposes counts 20 MHz 
pulses. The control counter is presetted to the value 1011 (11) at the 
moment that the counter state 0100 (4) is reached and the next count 
pulse appears. The next counting cycle is then started. 



CONTCCf D 2002 PT U 



C0NTC1 D 2002 PT 13 



C0NTC2 □ 2002 PT 12 



C0NTC3 0 2002 PT 11 
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MAT ti53 

FIG. 3.22. Control counter timing diagram. 



A number of timing signals CONTGl - C0NTC2 - C0NTC3 - RW - MUX - OE 
and WR is derived from the control counter output signals. 

Signal RW determines the time in which new data can be written in the 
DISPLAY MEMORY or in which data can be read from the DISPLAY MEMORY 
for display. 

RW = "1" means: WRITE (data input) 

RW = "0" means: READ (display) 



See the timing diagram. 

Count pulses (GNTUP) for the DISPLAY COUNTER 

Depending on the selected mode 1 - 2 - 4 or 8, CNTUP pulses will be 
generated per LYDA (Latch Y DAC) cycle. 
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The CNTUP circuit consisting of D2081 + D2029 is programmed by the 
^uP via the signals STA (Step A), STB (Step B) and STC (Step C) . 



Mode 


Steps 


STA 


STB 


STC 


SINGLE 


Step 1 


1 


1 


1 


DUAL or SINGLE+COMPARE 


Step 2 


1 


i 


0 


FOUR or DUAL+COMPARE 


Step 4 


1 


0 


0 


FOUR and COMPARE 


Step 8 


0 


0 


0 



See also the timing diagram! 



Latch enable signals LXDA, LYDAl and LYDA2 for the horizontal DAC 
(XDAC) and for the vertical DAC (YDAC), 

Signals LXDA, LYDAl and LYDA2 have to be generated only during a READ 
cycle when signal RD = logic "1". 

This is done in a different way for the X=t and the X=A/Y=B modes as 
shown in the timing diagram. 

The multiplexer D2073 in the circuit where the latch enable signals 
are generated is functioning according to the tabel below. 



Position of multi- 
plexer D2073. 


Control 


Inputs 


Output Ft 7 


Output Pt 9 


AVSB 


ADCO* 


0 


0 


0 


RTl 


RTl 


1 


0 


1 


RTl 


RTl 


2 


i 


0 


0 


RTl 


3 


1 


1 


RTl 


0 



} 

} 



X=t 



X=A/Y=B 



D2073 is only enabled when signal RT2 is logic "1". 



LDTR 



LDTR is the latch enable signal for the LATCH D2109. 

- This signal is in DIRECT-mode (DIR = "0") always derived from signal 

RD, 

- Signal LDTR is always logic "l" In SAMPLING-mode (DIR = "1"). 

BLANKING CIRCUIT 

This circuit provides for a blanking signal ZMOD ( Z-modulatlon) for 
blanking the trace on the C.R.T. display. 

This ZMOD signal functions only in MEMORY ON mode when signal STORE is 
active (logic "I") . 

ZMOD = logic "1" means: unblanking 

ZMOD = logic "0" means: blanking 

The trace on the C.R.T. screen is only present if all the input 
signals of NAKD circuit D2029 (1-2-4-5-6) are logic "I" at the same 
time. 

- pin 5 ZEN : The signal ZEN (Z-enable) is generated by the 

microprocessor, 

— pin 4 ZDTCRT : This signal is active during a display cycle. 
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Signal TRSHXY. 



This signal is generated for deglitching of the DAC. 



XDAC OUTPUT 
TR5H*:'r 




II II II 

n 



FIG. 3.23. Deglitching of the XDAC. 



CHOPPER LOGIC 



With this circuit the signals CHOPl and CH0P2 are generated. These 
signals are used to control the channel selector in a way which 
depends on the selected modes SINGLE channel, DUAL channel, FOUR 
channel, MIN/MAX-mode, DIRECT-mode, and SAMPLING I or SAMPLING II mode. 

Signal CHOPB is only active in four channel-mode and is always logic 
"0" in SINGLE- or DUAL-channel-mode , 



2;HGP 1 
CHCP 2 



I CH.A I 




I GH.C I Ch. 0 I 
I 

. I L 

I I I 



Mb' 



FIG. 3.24. Chopper signals in four-channel mode. 



SINGLE channel. 



Signal DIGCH is logic "l" in SINGLE channel mode. The analog channel 
switch is switched in instead of the digital channel switch. This 
means that the chopper logic has no function in this mode, 

DUAL channel and no MlN/MAX-raode in DIRECT- and SAMPLING I-mode: 




FIG. 3.25. Chopper circuit. 

Signal SALT is logic "1" in DIRECT and SAMPLING I - mode. 
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Signal CH0P2 is steady "0" and signal GHOPl is switched during each 
conversion cycle by signal STADC. 

s,„, Ji R ft T! n R — R_ 

^ 1^ I ^ ^ ^ — r 



CW0P2 — 

HAT l2$7 

FIG. 3.26. Chopper signals. 

DUAL channel and no MIN/MAX-mode in SAMPLING Il-mode: 



CT 



STADC 

SALT 

h:h 53 



FIG. 




3.27. Chopper circuit. 



salt/trigl 



STADC 
CHOP 1: 



RCHSB 



1 



START SAMPLIT^O 



U I i _ 13 _ I 

r n ^ 



FIG. 3.28. Chopper signals. 

The circuit functions in such a way that the SAMPLING Il-mode cycle 
always starts with channel A, 

The trigger signal on which the SAMPLING II cycle Is started, switches 
signal SALT to logic "0". On the same moment signal CHOPl will be 
switched to "0" in the following way: 

If output point 5 of flip flop D2083 is switched to "1", exclusive- 
or circuit D2072 will be switched as an Inverting stage. The low 
level of signal SALT results then in a signal CHOPl with logic level 
" 0 ". 

From the moment that signal SALT is switched to logic "0", the CHOPl 
signal will be switched by signal RCMSB after each group of 16 
conversions. 

In this way first 16 samples of channel A are stored, then 16 samples 
of channel B, then again 16 of channel A and so on. 
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DUAL channel and MIN/MAX-mode in DIRECT-mode: 



MlN/KAX 

CT 



SAIT 

RCMSe 




FIG. 3,29, Chopper circuit . 

CHOPl = CT CH0P2 = logic "0" 

In DUAL channel MIN/MAX-mode, the system Is alternating between chan- 
nel A and B. This is completely determined by the signal CT from 
the microprocessor. 

FOUR channel and MIN/MAX-mode in DIRECT- and SAMPLING I-mode: 

CHOPPER LOGIC 



MW /MAX 
ft 



0 




x’= 




13 





SAtT 
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>n 
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>C 1 
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FIG. 3.30. Chopper circuit. 

Note: Auxiliary channel can never be combined with the MIN/MAX mode! 



The circuit acts as a simple two-bits synchronous counter. This 
counter has two outputs CHOPl and CH0P2 and is clocked by the signal 
STADC. The circuit switches to the next state during each conversion 
thus selecting the next channel. 






CHC 

0 



FIG. 3.31. Chopper circuit. 
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FOUR channel and no MIN/MAX-mode In SAMPLING Il-mode: 




FIG. 3,32. Chopper circuit. 

Note: Auxiliary channel can never be combined with the MIN/MAX mode! 
I 
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FIG. 3.33. Chopper 


signals . 








"■■A’ '3ai 



Archief RadioDatabase.nl 



BAMA KOPIE 



3-72 



2D Hit j 
CONrC t 
CONTC 1 
CONFC 2 
CONTC 3 
D20lt-PTe 

HW K2G?? 

Wff 

HUK 

51 

RO 

TZRg 

ftTi 

fir: 



CONTftOL. COUNTER CYCLE 




Rf? 

7R0 

CNTUP 

CNTUP 

CNTUP 

CNTUP 

OrSPLAY 

COUNTER 




L 







I p 

"i_h 





p I pn F 




FIG. 3.34. Display timing I 
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FIG. 3.35. Display timing II 
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3.7.7. ADC logic (unit All - diagram 13) 

Digital time-base generator. 

The time-base circuit generates a number of signals with different 
frequencies which determine the sampling/conversion rate. These 
frequencies are derived from the 20 MHz from the PHASE LOCKED LOOP 
circuit by frequency dividing. These signals are synchronized with the 
2,5 MHz ciockpulse output of the microprocessor. 

The digital time-base functions only in the TIME/DIV switch positions 
0,2 ms/dlv. ... 0,5 s/dlv. in the so-called DIRECT-mode. This digital 
time-base is not used for the SAMPLING mode (TIME/DIV switch positions 
100 ^us/div. ... 0,1 yus/div,). 

Encoding TIME/DIV settings. 

Depending on the setting of the TIME/DIV switch, one of these 
frequencies is selected and called TIMER OUT. 

The relation between the TIME/DIV switch settings and the signal TIMER 
OUT is such that there are always 400 pulses TIMER OUT per horizontal 
division. (Not in DISPLAY QUART mode and xIO) . 

The digital time-base consists of a multiplexer D2001, a decimal 
counter D2012 and a timer (part of the circuit 8155H2 D2064) . 

With the multiplexer a signal CTB with a frequency of 4 MHz is 
generated . 

The counter realizes the dividing of the 4 MHz signal by factors :2 / 
:5 / or :10. 

Dividing factors of :10 / :100 / : 1000 / or ;10000 are realized with 
the timer under the control of the microprocessor. 



Multiplexer D2001. 



Timing 


control counter 


CTB 

Output Pt . 5 


CTB 

Output Pt. 6 


D 


C 


B 


0 


0 


0 


0 


1 


0 


0 


1 


0 


1 


0 


1 


0 


1 


0 


0 


1 


1 


0 


1 


1 


0 


0 


0 


1 


1 


0 


1 


0 


1 


1 


1 


0 


0 


1 


1 


I 


I 


1 


0 



This multiplexer is always enabled. 



The multiplexer which is controlled by the signals (CONTCO, CONTCI , 
CQNT C2 and C0NTC3) from the control counter produces the signals CTB 
and CTB according to the timing diagram below. 
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FIG. 3.36, Timing of signal CTB. 



The settings of the TIME/DIV switch are read by the microprocessor 
system. The microprocessor in turn loads the counter circuit D2012 via 
the signals TBC and TBD according to the next table. 



Setting 


Frequency 


TBD 


TBC 


TBT 


D2012 
factor + 
reload 
number 


8155 

factor 


TB*10 

factor 

(TIME/DIV 

pushed) 


0,2 


ms/div. 


2 


MHz 


1 


0 


0 


2 


1000 


1 


_ 


0,5 


ms/ dlv. 


800 


KHz 


0 


1 


0 


5 


0101 


1 


- 


1 


ms/ div . 


400 


KHz 


0 


0 


0 


10 


0000 


1 


- 


2 


ms/div. 


200 


KHz 


1 


0 


1 


2 


1000 


10 


_ 


5 


ms/div. 


80 


KHz 


0 


1 


1 


5 


0101 


10 


- 


10 


ms/div. 


40 


KHz 


0 


0 


1 


10 


0000 


10 


■ - 


20 


ms/div. 


20 


KHz 


1 


0 


1 


2 


1000 


100 


— 


50 


ms/div. 


8 


KHz 


0 


1 


1 


5 


0101 


100 


- 


0,1 


s/ div. 


4 


KHz 


0 


0 


1 


10 


0000 


100 


1000 (Is/div.) 


0,2 


s/div. 


2 


KHz 


1 


0 


1 


2 


1000 


1000 


10000 (2s/div.) 


0,5 


s/ dlv . 


800 


Hz 


0 


1 


1 


5 


0101 


1000 


10000 (5s/div.) 



Reloading t he counter is done when ripple carry output RC Is logic "l" 
and signal CTB is logic "1", The counter is loaded then with a value 
which is determined by the microprocessor system depending on the 
current setting of the TIME/DIV switch. 

Especially for the setting 0,2 ms/div. of the TIME/DIV switch it is 
necessary to preset the counter only during the time that signal 
C0NTC3 = logic "1" to realize a correct timing for the rest of the 
circuitry, 

(In reality D2093 functions always when TBD = "1"). 

After loading, the counter will count the 20 MHz input clockpulses, 
but is only able to do this when the counter is enabled by the signal 
CTB (of A MHz) . 

In this way the counter counts with a speed of 4 MHz and synchronously 
with the 20 MHz signal. 
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At the moment that the signal RC is switched to logic "1", the counter 
will automatically be reloaded again. In this way a continuous 
counting process is realized. 

Dividing by a factor of 2 is done by loading the number 8 (1000) 
and counting up to 9. 

Dividing by a factor of 5 is done by loading the number 5 (0101) 
and counting up to 9. 

Dividing by a factor of 10 is done by loading the number 0 (0000) 
and counting up to 9. 

The resulting output signal RC is applied to the timer circuit. This 
timer circuit is programmed by the microprocessor system for counting 
by factors of 1, 10, 1000 or 10000 depending on the setting of the 
TIME/DIV switch position. 

The internal 14 bit COUNT LENGTH REGISTER of the 8155 can be 
programmed via two addresses 7004H for the L.S.B. and 7005H for the 

M.S.B. 





700 SH 


700iH 


M 2 


M 1 


T 13 


T12 


T11 


T10 


T S 


T 8 


T 7 j T 6 


T S 


T 4 


T 3 


T 2 


T 1 


T 0 


1 1 









MAT 130& 

fig. 3.37. 14-bit count length register. 



The timer is programmed for automatic reloading and generation of a 
single pulse everytime TC is reached. 

In the TIME/DIV switch positions 0,2 ms/dlv., 0,5 ms/div. andl 
ms/div. the TIMER OUT signal-path is blocked with signal TBT via HAND- 
gate D2061. This is done because the timer is not able to divide by a 
factor of 1. 

As result of the time-base generator, HO COND (hold and convert pulse 
in DIRECT-mode) pulses are derived when SYNCH = "0". In each TIME/DIV 
switch position in DIRECT-mode 400 HOCOND pulses will be generated per 
horizontal division. 

Each HOCOND pulse starts the analog to digital conversion of a new 
input signal sample. 

SAHPLING-mode. 

Depending on the setting of the TIME/DIV switch, one out of two 
possible sampling modes is automatically selected. These modes are 
called SAMPLING I and SAMPLING II mode. 

SAMPLING I mode in 0,1/us/div. ... 5 ms/div, 

SAMPLING II mode in lO^us/div. ... lOO^us/div. 

Correct functioning in this mode requires that signals of a repetitive 
nature are applied to the input channels of the instrument. 

Each sampling cycle is started with the WRITE counter in the zero 
position. 

First the SAMPLING I-mode principle will be described. 

During one sampling cycle 4096 samples of the input signal are stored 
in the DISPLAY MEMORY to build a complete signal picture. On each 
input trigger signal one sample of the input signal is taken in a way 
as now described. 
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In SAMPLING I-mode the WRITE COUNTER will be able to count 4096 WEDSP 
pulses. For this purpose the counter is configurated as follows. 



WED^P 



AWC i Awcn 




SAMPLING -I- MODE 



FIG. 3.38. WRITE COUNTER in SAMPLING I mode. 



See also the explanation about the functioning of the WRITE COUNTER. 



TRIGGER 



_N. 



N 



I 





SWITCH 

FIG, 3,39. SAMPLING I mode principle. 

On each trigger signal a fast ramp is generated (by the normal analog 
time-base generator), which is compared by a comparator (D2016) with 
the output signal of a DAC circuit DACSTAIR (D2009) . 

The WRITE COUNTER output signals AWCO ... AWCll are coupled to the DAC 
STAIR. The WRITE COUNTER runs after flip flop NDRL is switched by the 
first active trigger. The counter state is then converted into an 
analog signal DACSTAIR. The comparator is only active in sampling 
mode. Signal DIR is then logic "0". 

At the cross-over point determined by each comparison of the fast ramp 
signal and the DACSTAIR signal, an HOCONS (hold and convert pulse in 
SAMP LlNG-m ode) pulse is generated to start the ADC conversion of the 
new signal sample. 
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The time between the samples depends on the fast ramp speed, which in 
turn, Is determined by the time-base setting. 

TFneSER 1 




After each conversion the WRITE counter state is increased by one 
step, which causes the DACSTAIR output signal to increase by one step. 
(1 mV/step on D2024 - pt 6) . This can be adjusted by potentiometer 
R2033 (ampl. staircase). 

In this way, the time (ts) between the trigger pulses and the 
generation of the HOCONS signal Increases so that each new sample is 
taken one step later. 

When the WRITE counter reaches the state 4095, the last sample will be 
taken and a complete picture will be formed. 

A new sampling cycle can now be started again. 

COMPARATOR 
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The fast ramp sawtooth voltage Is applied to the positive Input Pt 12 
of comparator D2016. To the negative input Pt 11, a voltage DACSTAIR 
is applied. 

If the fast ramp reaches the potential of the preset voltage DACSTAIR, 
the comparator output HOCONS goes high. D-type flip flop D2052 will be 
set and HOCONSE will be "1", thus initiating a new conversion cycle. 

On the inverted output Pt 8 of this flip flop, a negative going pulse 
appears, which is applied via diode V2003 and capacitor C2003 to the 
positive input of a second comparator, which was already on a positive 
level of 0,7V. This results in a negative going pulse on this "+" 
input. 

The output Pt 4 of this second comparator' (with on its input a OV) 
is switched to "0" and this "0" is applied to the strobe input Pt 8 of 
the first comparator and via R2012 and C2003 to the "+" input Pt 1 of 
the second comparator. In this way the output signal HOCONS of the 
first comparator will stay high. 

Output Pt 8 of flip flop D2052 and output Pt 4 of D2016 form an AND 
function, so as long as output Pt 4 of D2016 is low, the anode of 
V2003 is low. 

Capacitor C2003 is reloaded via R2011 from the -H5V. When input 1 of 
D2016 has reached -t- 0,7 V again (duration about 2,4 ^us ) output 4 
of D2016 Is switched to high and the first comparator can be used 
again because it is enabled again by the high level on its strobe 
input Pt 8, 

This is done to prevent the first comparator from switching more than 
once for one step made by DACSTAIR. 

The SAMPLING II mode principle is now described below. 



16 samples per fast ramp Instead off 1 sample per fast ramp are 
digitized in this mode. 

This means that this mode is 16x faster. Only 256 sweeps Instead off 
4096 are needed to built a complete picture, (trace). 

The WRITE counter is now configured in such a way that it is counting 
with steps of 16. 



WEDSP 



AWC9 AWt:" 




SAMPLING -n-MODE 



FIG. 3.42. WRITE COUNTER in SAMPLING II mode. 



Archief RadioDatabase.nl 



BAMA KOPIE 



3-81 



See also the explanation about the functioning of the WRITE COUNTER. 



TRIGGER 










FIG. 3. A3, SAMPLING II mode principle. 



After 16 samples the system is waiting for a new active trigger and a 
new fast ramp to produce the next 16 samples and so on. 

When the WRITE counter reaches the state 4095 the last sample will be 
taken and a complete cycle can now be started again. 

Note that first 16 samples of channel A are taken, then 16 of channel 
B and so on. 



External clock logic 

The conversion ritm can also be determined by the operator by 
connecting a TTL signal of the required frequency to the EXT CLOCK 
input socket X6. 

These external clockpulses are applied to a retriggerable one shot 
D2119 resulting in a signal EXTCL when the frequency is > 40 Hz. 

This signal opens the AND-gate D2093 so that the external clockpulses 
can pass this gate. These pulses can also pass OR-gate D2079 as long 
as the signal HOLD OFF OUT = logic "0". This signal is always "0" in 
EXTERNAL CLOCK mode, because of signal DIR which is "0" then. 

For clockf requencies ^ 40 Hz the one shot D2119 can be switched by 
means of switch S2002. This is an internal switch located on unit All, 
With S2002 closed, signal EXTCL will be steady "1". 

Hold off logic. 



The HOLD OFF IN and the HOLD OFF OUT signal are the same in MEMORY OFF 
mode. 





MOLO OFF GUT 



FIG. 3.44. Hold-off logic. 



MAT 131; 
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In MEMORY ON (STORE = "0") and DIRECT-mode (DIR = "0") signal HOLD OFF 
OUT will steady be "0" and the sawtooth generator will be blocked. (Not 
in the AUTO - mode) , 



HOLD OFF tN 

m 



TRAUT 




HOLO CFF OUT 



FIG. 3.45. Hold-off logic. 



In MEMORY ON (STORE = "0") and SAMPLING - mode the upgoing edge of the 
HOLD OFF OUT signal is made synchronous with the triggers. 




FIG. 3.46. Hold-off logic. 




HDLO OFF OUT 
[SYNCHflOKOUS 
HCLQ OFF] 



FIG. 3.47. Hold-off timing. 

Because of internal drift in the oscilloscope, it can happen in the 
SAMPLING mode that no HOCONSE pulses are generated because the 
sawtooth level is higher than the DACSTAIR level, so that the 
comparator will not switch at all, it gives constantly logic "1" at 
the output . 




FIG. 3,48. Adjustment of correct DACSTAIR level. 

With the aid of the HOLD OFF circuit a HOLD OFF OUT signal (derived 
from TRAUT) applied to Pt . 4 of OR— circuit D2079 causes the generation 
of a HOCONSE pulse to start the SAMPLING cycle. 
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I I I 1* HO^OM INORMiLl 

FIG. 3.49. Adjustment of startpoint. 

After the correct adjustment of the starting point with the aid of 
potentiometer R2034 the HOLD OFF OUT signal is not needed any longer 
as a start signal for the SAMPLING cycle. 

ADC logic, (Conversion timing). 

This circuit contains the timing circuits that generate the signals 
required to control the conversion of an analog signal sample to a 
digital signal sample. 

Each conversion is started by a HOCOND, a HOCOKS or an EXTCL signal. 
HOCOND in DIRECT-mode, (see timing diagram) 

Output H of D-type flipflop D2066 is switched to one on the first 20 
MHz pulse when HOCOND is active. At the same moment the second D-type 
flip flop D2052 will switch, resulting in signal STADC (Start ADC) 
going to logic "1" because the HOCOND pulse is applied via OR-gate 
D2076 to the D-input of this second flip flop. The ADC will start now 
the analog-to-digital conversion. 

Directly when HOCOND disappears, the first flipflop will be resetted 
and one 20 MHz pulse later the second flip flop will be resetted 
resulting in signal STADC going to logic "0". 

On the first clockpulse after STADC is made active, the signal TRACK 
is switched to logic "0". 

The ADC answers with generating the BUSY signal. As long as the BUSY 
signal is logic "1", signal TRACK will be held "low" and the analog 
sample is hold in the Track and Hold circuit. 

Conversion Is controlled by the clockpulses CLADC which are directly 
derived from the 20 MHz clockslgnal from the VCO. 

During conversion in the ADC, the signal BUSY is at logic "1". After 
conversion, this signal BUSY goes to logic "0", indicating that 
conversion is completed. 

Output TRACK of D-type flipflop D2066 is now switched to "1" again by 
the signal BUSY on the D-input of the flip flop. 

The track and hold circuit now returns to tracking the input signal. 

HOCON In SAMPLING and EXTERNAL CLOCK mode (see timing diagram). 

In SAMPLING and EXTERNAL CLOCK the HOCONSE signal will be generated 
asynchronously with the 20 MHz signal. 

In t hese si tuations signal TRACK will be switched directly to "0" via 
the HOCONSE signal on the "direct set" input point 10 of the TRACK 
flip flop D2066. The conversion cycle starts then according to the 
description above. 
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Signal RESDEX. 

Reset signal for the peak detectors in the MIN/MAX circuits. The 
signal is drawn in the figure below for SINGLE-channel as well as for 
DUAL-channel mode. 

_r n n n 

r n TL n 

^ ^ I ^ ^ n 

02076. PTs ^ u " 



SINGLE channel: 

DfjCK- 



dual channel: 

Oi^ 



□ 2095 -PX 9 




FIG. 3.50. Timing of signal RESDET. 



Signal TRRES. 

Signal TRRES (trigger reset) is steady "1" if MIN/MAX mode is not 
selected. 

With min/ MAX selected signal TRRES is switched under the influence of 
signal CT. 

Depending on signal DIGCH the period time is divided by a factor two 
or not. (For SINGLE- and DUAL channel). 

See also the timing diagram for the MIN/MAX mode. 
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FIG. 3.51. Timing conversion -F write cycle. 
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Adaption circuit (Diagram 14) 

The output signals YDAC and XDAC from the LOGIC UNIT All are each 
applied to a T&H circuit controlled by the control signal TRSHXY. 
These circuits are needed for deglitching and correct dot joining. 




DACOUT — ; 11 11 11 

TRSHXY ~n ri h ^X 



FIG. 3.52. Deglitching DAC 

Signals YDAC and XDAC are then smoothed by a SMOOTH filter, consisting 
of C1758 - C1759 - R1726 - C1706 and C1707 for YDAC and C1761 - C1762 - 
R1769 - C1752 and C1753 for XDAC. 

They are controled by signal SMOOTH, 

The resulting YOUT signals are fed via an adaption circuit to the ver- 
tical FINAL Y AMPLIFIER. This amplifier directly drives the (Y) plates 
of the C.R.T. 



The resulting XOUT signal is applied to the horizontal FINAL X AMPLI- 
FIER which directly drives the (X) plates of the C.R.T. 
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3.7.9. IEEE-488/IEC-625 option (Diagram 15) 



General; 

An IEEE-488 Interface unit PM8955 can be added to the PH3305 
oscilloscope to enable the oscilloscope to be used in a measuring 
system together with other lEEE-bus compatible instruments. 

For installation instructions refer to the sheet which is delivered 
with the PM8955 option. 

For more detailed operating information refer to the separate 
Operating Manual of the PM8955, 

- PM3305C instruments are already provided with an IEEE-488 interface 
unit which has been built in in the factory. 

- For service spareparts refer to chapter "PARTS LISTS". 




General description: (refer to block diagram). 

An IEEE bus Interface is used in multidevice systems to connect the 
instruments in parallel to the same Interface lines. Each instrument 
has its own specific address (selected with switches in the 
instrument) so that an instrument is only listening after it has 
received its specific address, in IEEE terms is called My Listen 
Address (MLA) . The listen addresses are generated by the controller of 
the system (e.g. a computer) and are transmitted via the data lines of 
the bus during an address or interface message the attention line 
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(ATN) is active to Indicate that the information on the data lines 
have a special interface function. 

The IEEE bus can be split up into three functional parts: the data 
bus, the handshake bus and the management bus. 

- The data bus is used to transport messages for the device functions 
as well as for the interface functions and consists of 8 lines 
(DI01...8). 

- The handshake bus controls the correct transfer of data bytes with 
the next three signals. 



Data valid (DAV) indicated the condition of information on the 8 DIO 
lines . 

Not ready for data (NRPD) indicates the condition of readiness of 
device(s) to accept data. 

Not data accepted (NDAC) Indicates the condition of acceptance of data 
by devices, 

A timing diagram for the handshake cycle is shown in the figure, take 
notice that the cycle is as fast as the slowest Instrument. 



Oaio 

OAV 



NRFD 




HIZ 

DATA NOT VALID 

DATA VALID 

'READY FOR DATA 

NON READY FOR DATA 



NDAC 





■ DATA accepted 

NON DATA ACCEPTED 



MAT 898 

FIG. 3,54. Handshake cycle. 



The management bus is used to manage an orderly flow of information 
accross the interface. 



Herefore the next five signals are available: 

Attention (ATN) specifies how data on the DIO lines are to be 
interpreted. Active indicates a message is transferred via the data 
bus (for example a listen address), not active status is present 
during normal data transfer (for example a conunand for the 
oscilloscope) . 

Interface clear (IFC) places the interface of all Interconnected 
devices in a known quiescent state. 

Service request (SRQ) indicates that one of the instruments wants the 
attention of the controller for example to give an error message . 
Remote enable (REN) sets an instrument to its remote-control mode, if 
it is in the addressed state. 

End or identify (EOI) Indicates the end of a multiple byte transfer, 

NOTE: Because of the negative logic used for the IEEE bus the signals 
are "true" (active) when they have a low level. 

Initiation of the interface: 



When the oscilloscope Is switched-on, the CPU checks whether the 
hardware is available or not. If yes, the CPU starts with the 
initiation of the interface by sending control signals to the IEEE 
interface i.c. D240i. The Integrated circuit D2401 then reads the 
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status of the address selection switches 52401(1-2-3-4-5), LISTEN ONLTf 
52401(6) and TALK ONLY 52401(7) via buffer D2404 which is activated by 
address E008 (IPTADR). The device address is placed into an internal 
register of D2401 . 



Bit 0 - hardware available 



1 - 
2 - 

3 - 

4 - 

5 - 

6 - 

7 - 



TON 

LON 




2 

ij 



Device address 



Now the Interface is ready to operate. 

Receiving : 

First the system-controller sends a listener address via the DIO lines 
(so ATN is "true"). If the address is equal to the device address in 
the internal register of D2401, the interface becomes the listener 
status, this action is performed without intervention of the CPU of 
the osciloscope. Once in the listener state all succeeding data 
(without ATN = "true") is read by the CPU of the oscilloscope. 

The l.c. D2401 realizes the bus handshake. 

First Not Ready For Data (NHFD) is made "false" by the PM8955, so the 
interface is ready to receive data. Then the controller puts data on 
the DIO lines and makes DAta Valid (DAV) "true". DAV is received by 
D2401. Data can then be accepted by the interface, DAV is also 
supplied to the interrupt logic, so the CPU of the oscilloscope 
interrupts its current programm (via signal INT) and checks the 
Interrupt status. 

The oscilloscope then reads the data from l.c, D2401. Subsequently the 
CPU gives a "ready for the next message" to D2401 thus enabling D2401 
to interrupt the oscilloscope for the next data byte. 

Transmitting : 

The PM3305 in combination with the PH8955 is capable to send status 
messages to a controller in case of an error condition. If the 
oscilloscope has such a message, It asks the attention of the 
controller by means of the Service ReQuest (SRQ) line. This line 
becomes active after the CPU has set the request for service bit. All 
the connected Instruments use the same SRQ line so the controller must 
check which of the instruments has caused the service request. This is 
called SERIAL POLLING therefore the controller must address the 
Instruments one by one as talker and read the status-byte: The seventh 
bit of the status-byte indicates that the corresponding instrment has 
asked for service, the other bits give the status condition of the 
instrument . 

The sequence of signals during an error condition is as follows . First 
the CPU activates the request for service signal and activates D2401. 
The result is an active SRQ-line, 

The controller sends talk addrresses, once become talker the CPU puts 
the status-byte on the bus and gives the information "new byte 
available" to l.c. D2401. 

Subsequently the PM8955 waits till NRFD becomes "false" and the DAV is 
made "true" and NRFD is resetted by the controller. 

When the controller has received the data, it makes the signal 
NDAC "false", the PM8955 then answers with setting DAV "false" and 
then the controller resets the NDAC signal. 



Archief RadioDatabase.nl 



BAMA KOPIE 



3-91 



Address decoding; 

To select I/O ports of the IEEE interface, the inputs of the address 
decoding circuit D2406 must have the logic levels as given in the next 
table . 



INPUTS 


ADDRESS 


OUTPUT 


SELECTED FUNCTION 


lOE 


AUP3 


AUP2 


AUPl 


AUPO 


Hex. 








0 


0 


0 


0 


0 


EOOO 


ADRl 


DATAIO 


Data input/output 


0 


0 


0 


0 


1 


EOOl 


ADRl 


INSTAl 


Interrupt status 1 


0 


0 


0 


1 


0 


E002 


ADRl 


INSTA2 


Interrupt status 2 


0 


0 


0 


1 


1 


E003 


ADRl 


SERPOL 


Serial poll status 


0 


0 


1 


0 


0 


E004 


ADRl 


AD8STA 


Address status 


0 


0 


1 


0 


1 


E005 


ADRl 


COMHND 


Command pass through 


0 


0 


1 


1 


0 


E006 


ADRl 


ADRESO 


Address 0 


0 


0 


1 


1 


1 


E007 


ADRl 


ADRESl 


Address 1 


0 


1 


0 


0 


0 


E008 


ADRO 


IPTADR 


Input address 



Address selection: 

With switches S2401 Cl-2-3-4-5) the device address is selected. 

Do not use the code 00000 or 11111, the first is generally used as 
the address of the system controller, the latter is the code for the 
commands "unllsten" and "untalk". 

The switch settings are placed in an internal buffer of D2401 via 
buffer D2404. 

"Talk only" and " Listen only" are only used for the MEM DUMP 
function. 

Interrupt logic, interrupt status: 



The output signal INT of D2401 gives an interrupt to the CPU of the 
oscilloscope. This is for example done by DAV "true". 

The CPU of the oscilloscope will then interrupt his program and will 
read the interrupt status to check the status of the interface board 
after an interrupt has been received. 

Clock signal, RESUP signal: 

The clockpulse of 2,5 MHz from the PM3305 is used for the internal 
sjmchronisatlon of D2401. 

The RESUP signal is used to reset the i.c. D2401 to Initial values. 
The figure shows the signals when the instrument is switched on. 

Transceivers : 

As trancelver for the eight DIO lines and the DAV line D2402 is used. 
The remaining transceiver D2403 is used for the other handshake line 
and for the management lines . 
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Cable -I- connectors: 



E' 

C 






Ji 








} 



QdQQOaDetDaciDa 

DQOOOOOQQGOOa 



WAT 1557 



FIG 



3.55 



Cable + connectors 
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4. DISMANTLING THE INSTRUMENT 



4.1. GENERAL INFORMATION 

This section provides the dismantling procedures required for the 
removal of components during repair operations. 

All circuit boards removed from the instrument must be adequately 
protected against damage, and all normal precautions regarding the use 
of tools must be observed , 

During dismantling a careful note must be made of all disconnected 
leads so that they can be reconnected to their correct terminals 
during assembly. 

CAUTION; Damage may result if: 

- The instrument is switched on when a circuit board has been 
removed. 

- a circuit board is removed within one minute after 
switching-off the Instrument. 

4.2. REMOVING THE INSTRUMENT COVERS 

The Instrument is protected by three covers: a front panel protection 
cover, an instrument cover with carrying handle and a rear panel. 

To facilitate removal of the instrument cover and the rear panel, 
first ensure that the front cover is in position. 

Then proceed as follows: 

- Hinge the carrying handle clear of the front cover; to this end, 
push both pivot centre buttons (Fig. 4.1.) 

- Stand the instrument on its protective front cover on a flat 
surface, 

- Slacken the two coin-slot screws located at the rear panel. 

- Lift the rear panel, 

- Lift off the instrument cover (if necessary bend the cover at the 
side of the rubber feet so that the feet do not stick behind frame 
parts or components) . 

- For acces to the front panel, stand the instrument horizontally and 
snap off the front cover. 



HUriW. 




FIG. 4.1, Removing the instrument covers. 

4,3. ACCESS TO PARTS FOR CHECKING AND ADJUSTING PROCEDURES. 



All adjusting elements are accessible after removing the covers 
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PERFORMANCE CHECK 


5.1. 


GENERAL INFORMATION 

WARNING: Before switching-on, ensure that the instrument has been 

installed in accordance with the Installation Instructions 
outlined In Section 3 of the Operating Manual, 

This procedure is intended to: 

check the instrimients' specification. 

- be used for incoming inspection to determine the acceptability of 
newly purchased instruments and/or recently recalibrated instruments, 

- check the necessity of recalibration after the specified 
recalibration intervals. 


i 


NOTE: The procedure does not check every facet of the Instruments 

calibration; rather, it is concerned primarily with those parts 
of the instrument which are essential to measurement accuracy 
and correct operation. Removing the instruments covers is not 
necessary to perform this procedure. All checks are made from 
the outside of the instrument. 

If the test is started within a short period after switching-on, bear 
in mind that steps may be out of specification, due to insufficient 
warming-up time. 

NOTE: At the start of every check, the controls should alwavs be left 
in the last position, unless otherwise stated. 

NOTE: Set the TIME/DIV switch to a suitable nosition; unless otherwise 
stated. 



5.2. 


PRELIMINARY SETTINGS 




- Start the procedure with NO input signals connected, ALL pushbuttons 
released and ALL switches in the CAL position. 
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5.3. RECOMMEhTDED TEST EQUIPMENT 



TYPE INSTRUMENT REQUIRED SPECIFICATION EXAMPLE OF 

RECOMMENDED 

INSTRUMENT 



Function generator 


Freq . : ImHz . . . lOMHz 
Sine-wave/ Square-wave 
Ampl . :0. . .40Vp-p 
DC of f set :0. . .-I-IOV 
Rise time:<30ns 
Duty cycle :50% 


Philips PM 5167 


Constant amplitude 
sine-wave generator 


Freq . : lOOkHz , . ,40MHz 
Constant ampl. 120Vp-p 
and 3Vp-p 


Tektronix SG503 


Square-wave calibration 
generator 


Freq . : lOHz . . . IMHz 
Ampl. :50mV.. .60V 
Rise tlme:<lns 
Duty cycle:50% 


Tektronix PG506 


Time marker generator 


Repetition rate: 
0,5s.. .0,01s 


Tektronix TG501 


Counter 


Freq.: 25MHz 


Philips PM 6661 


Variable mains 
transformer 


Well-insulated 
voltage :90. , .264V 


Philips ord.nr. 
2422 529 00005 


DC power supply 


Adjustable output: 
20.. .28V, 2A 


Philips PE 1540 


Moving iron meter 






Dummy probe 2 : 1 


IMega Ohm+O , l%//25pF 




Cables T-piece 


General radio types for 
fast rise-time generators. 
BNC types for other 
applications 





5 .A. CHKHKIHG PROCEDURE 
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6. CHECKING AND ADJUSTING 



6.1. GENERAL INFORMATION 

The following infomation provides the complete checking and adjusting 
procedure for the Instrument. As various control functions are 
interdependent, a certain order of adjustment is necessary. 

The procedure is, therefore, presented In a sequence which is best 
suited to this order, cross-reference being made to any circuit which 
may affect a particular adjustment. 

Before any check or adjustment, the instrument must attain its normal 
operating temperature. 

- Warming-up time under average conditions is 30 minutes. 

- Where possible, instrument performance should be checked before any 
adjustment is made. 

- All limits and tolerances given in this Section are calibration 
guides, and should not be interpreted as instrument specifications 
unless they are also published in Section 2. 

- Tolerances given are for the instrument under test and do not 
Include test equipment error, 

- The most accurate display adjustments are made with a stable, well- 
focused low intensity display, 

- All controls which are mentioned without item numbers are located on 
the outside of the instrument. 
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SURVBY OF ADJUSTING ELEMENTS AND AUXILIARY EQUIPMENT 
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INTERACTION TABLE 



ADJl’SriENT HASE 
ANALOG PART 
POWZA SUPPLY 

Supply voltage adjuatuat 
CRT DISPLAY ABJUSTMEKTS 
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CC balance 
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MIN/KAX CIRCUITRY 
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AMPLIFIER UNIT A5 
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FIG, 6.2, Adjusting elements amplifier board A5 



BAMA KOPIE 



L602 



L801 



R B4fl 



GAIN XI VERTICAL 
FINAL AMPLIFIER 




CB10 



SWEEP 

TIME 

R1232 







, COMPENSATION 

D 





X GAIN XIO 


JNTENS 








H1534 




A 






-.T 


) 






2 


J 




1 J 



X GAIN X1 



0 

CU09 



MAT 1369 




Archief RadioDatabase.nl 



BAMA KOPIE 



6-10 

6.4. POWER SUPPLY ADJUSTINGS 

6.4.1. Mains current 

- Check that the mains voltage adapter (SlOl) has been set to the 
local mains voltage and connect the instrument to such a voltage. 

- Switch the oscilloscope on and check that the pilot lamp on the 
front panel lights up, 

- Check that the current consumption does not exceed 310 mA at 220V 
local mains and 300 mA at 117V local mains. (Measured with a moving 
iron meter.) 

6.4.2. Supply voltages (R204, Fig. 6.1.) 

- Check that the voltage across capacitor C224 is +12V, -I- or -0,035V; 
if necessary readjust potentiometer R204 . 



DC POWER UNIT A3 




FIG. 6.1. Adjusting and checking the power supply. 



- Check the supply voltages in accordance with the following table: 



Voltage across: Required value: Max, allowable ripple 
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POWER UP ROUTINE 

Check the power up routine (section 7.7.1.). 
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6.5. CATHODE-RAY-TUBE-CIRCUIT ADJUSTINGS 

6.5.1. Intensity (R1534, Fig. 6.2.) 

- Depress pushbutton A of the display mode switch SI. 

- Set TIME/DIV switch SIO to position EXT X DEFL. 

- Depress pushbutton EXT of the trigger source selector switch S16. 

- Set A POSITION potentiometer R2 and X POSITION potentiometer R4 to 
their mid-positions. 

- Set INTENS potentiometer R1 to 90° from its left hand stop. 

- Adjust potentiometer R1534 in such a way that the spot is just 
visible. 

6.5.2. Trace rotation (RIO) 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set TIME/DIV switch SIO to lOOyus/div. 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source selector switch S16, 

- Depress the input coupling switch S13 (0). 

- Center the time- base line using A POSITION potentiometer R2. 

- Check that the time-base line runs exactly in parallel with the 
horizontal lines of the graticule. 

If necessary, readjust front panel TRACE ROTATION screwdriver 
potentiometer RIO. 

6.5.3. Focus and astigmatism (RI543, Fig. 6.1.) 

- Depress pushbutton A of the display mode switch SI, 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress the input coupling switch S12 (AC). 

- Release the input coupling switch S13 (0). 

- Set A AMPL/DIV switch S6 to 0,lV/div. and A AMPL/DIV potentiometer 
R7 to CAL. 

- Set TIME/DIV switch SIO to 50 ms/div. and TIME/DIV potentiometer 
R9 to CAL. 

- Apply a sine-wave voltage of approx, 600 mVp-p, 10 kHz, to the A 
input socket X2. 

- Set INTENS potentiometer R1 for normal brightness. 

Use an insulated screwdriver. 

- Adjust FOCUS potentiometer R6 and astigmatism potentiometer R1543 
for a sharp and well-defined trace. 

6.5.4. Geometry (R1549, Fig. 6.1.) 

- Set the controls as in the previous section, 

- Set A AMPL/DIV switch S6 to 5 mV/dlv. and A AMPL/DIV potentiometer 
R7 to CAL. 

- Apply a sine-wave voltage of approx, 600 mVp-p, 10 kHz, to the A 
input socket X2. 

Use an insulated screwdriver. 



- Check that the displayed vertical lines are as straight as 
possible. 

If necessary readjust potentiometer R1549 . 
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6.6. ADJUSTING AND CHECKING OF THE ANALOG OSCILLOSCOPE PART 



6.6.1. Y-amplif ier balance 

6. 6. 1.1. General information 

The adjustments of the vertical amplifier channels A and B are 
identical. The knobs, sockets and adjusting elements of channel B are 
shown in brackets after those of channel A. 



6. 6. 1.2. D.C. balance (R504, R604, Fig . 6.2.) 

- Depress pushbutton A (B) of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress the input coupling switch S13 (S15) (0). 

- Set AMPL/DIV potentiometer R7 (R8) to CAL. 

- Centre the trace using A (B) potentiometer R2 (R3) . 

- Check that the trace does not jump if AMPL/DIV switch S6 (S8) is 
switched from 10 mV/div. to 20 mV/dlv. 

If necessary, adjust potentiometer R504 (R604) for minimum jump. 

- Repeat the measurement for channel B. 

6. 6. 1.3. Gain balance (R514,R614, Fig. 6.2.) 

- Depress pushbutton A (B) of the display mode switch SI. 

- Depress the input coupling switch S13 (S15) 0. 

- Check that the trace does not move when the AMPL/DIV potentiometer 
R7 (R8) is rotated . 

If necessary readjust R514 ( R614 ) . 

- Repeat the measurement for channel B. 

6. 6. 1.4. Normal/ invert balance channel B (R647, Fig. 6.2.) 

- Depress pushbutton B of the display mode switch SI. 

- Depress the input coupling switch S15 (0) . 

- Check that the trace does not jump when PULL TO INVERT B switch S4 
is switched between normal and invert. 

If necessary readjust R647 for minimum jump. 

6. 6. 1.5. Shift balance (R547,R674, Fig. 6.2.) 

- Depress pushbutton A (B) of the display mode switch SI. 

- Depress pushbutton A (B) of the trigger source selector switch S16. 
~ Depress the input coupling switch S12 (S14) (AC). 

- Release the Input coupling switch S13 (S15) (0). 

- Set the AMPL/DIV switch S6 (S8) to 20 mV/div. and AMPL/DIV 
potentiometer R7 (R8) to CAL. 

- Set the TIME/DIV switch SIO to 50 ^us/div. and TIME/ D IV 
potentiometer R9 to CAL. 

- Apply a sine— wave voltage of 480 mVp-p, 10 kHz, to the A (B) input 
socket. 

- Check if the extremes of the sine-wave can be displayed distortion 
free on the screen by rotating the POSITION potentiometer R2 (R3). 
If necessary readjust potentiometer R547 ( R674 ) . 

- Repeat the measurement for channel B. 
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6.6.2. Trigger balance (R356, R358 . R361, Fig. 6.3.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress the input coupling switch S13 (0). 

- Set X MAGN switch S5 to position xl . 

- Set TIME/DIV switch SIO to 100/us/div, and TIME/DIV potentiometer 
R9 to CAL. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set X POSITION potentiometer R4 in such a way that the time base 
line starts at the most left graticule line. 

- Set TIME/DIV switch SIO to X DEFL. 

- Reduce the intensity 

- Depress pushbutton EXT of the trigger source selector switch S16. 

•- Check that the spot lies In the center of the screen; tol. 2 dlv, 

- Set the X POSITION potentiometer R4 so that the spot is situated in 
the centre of the screen. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress pushbutton DC of the trigger mode switch S2. 

- Check that the spot lies in the center of the screen. 

If necessary readjust potentiometer R356 . 

- Depress pushbutton B of the trigger source selector switch S16. 

- Check that the spot lies in the center of the screen. 

If necessary readjust potentiometer R361 . 

- Depress both A and B pushbuttons (composite) of the trigger source 
selector switch S16. 

- Shift the spot to the central horizontal graticule line using A 
POSITION potentiometer R2. 

- Check that the spot lies in the center of the screen. 

If necessary readjust potentiometer R358. 



ATTENUATOR UNITA301 




Fig. 6.3. Adjusting elements attenuator board. 



Archief RadioDatabase.nl 

6-14 

6.S.3, Time coefficients and sweep linearity (R14I7, R1419, R1232, C1409) 

(Fig. 6.2.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set X MAGN switch S5 to position xl . 

- Set A AHPL/DIV switch S6 to 20 mV/dlv. 

- Release the input coupling switch S13 (0). 

- Depress pushbutton A of the trigger source selector switch S16. 

- Set TIME/DIV switch SIO to 1 ms/div. and TIME/DIV potentiometer 
R9 to CAL. 

- Apply a time marker voltage with repetition time of 1 ^us and an 
amplitude of 80 mVp-p to the A input socket X2, 

- Check that the central 8 cycles occupy 8 divisions. 

If necessary readjust potentiometer R1 4 1 7 . 

- Pull X MAGN switch S5 to position xlO. 

“ Change the repetition time of the applied input signal to 0,1 yus, 

- Check that the central 8 cycles occupy 8 divisions. 

If necessary readjust potentiometer R1419 . 

- Check that the trace can be shifted over 100 divisions with the aid 
of X POSITION potentiometer R4. 

- Set TIME/DIV switch SIO to 0,1 ^us/dlv. 

- Apply a pulse of 10 ns to the A input socket X2, 

- Turn X POSITION potentiometer R4 fully clockwise, 

- Check that the start of the trace is linear. 

If necessary readjust C1409 . 

- Turn X POSITION potentiometer R4 in its midposition and check that 
the start of the trace is still linear. 

- Set X MAGN switch S5 to position xl . 

- Set TIME/DIV switch SIO to 1 ms/dlv. 

- Change the repetition time of the applied input signal to 1 ms, 

- Check that the central 8 cycles occupy 8 divisions. 

If necessary readjust potentiometer R1232 , 

- Check all the other positions of the TIME/DIV switch SiO. The 
repetition time of the applied input signal should correspond to the 
position of the TIME/DIV switch SIO. 

The central 8 cycles should always occupy 8 divisions: tolerance + 

1 subdivision (2 subdivisions with X MAGN switch S5 to position xlO) . 

- Check that in all the positions of the TIME/DIV switch SIO the time- 
base length is at least 10 divisions. 

- Check the control range of the TIME/DIV potentiometer R9 in the 
position 100)us/dlv, of the TIME/DIV switch SIO. 

This should be: 1 ; > 2,5. 



6. 6, 3.1. Hold off check 



- Set the TIME/DIV switch SIO to 2 ^us/div. 

- Turn R12 (HOLD OFF) counter clockwise and check that the display 
blinks . 

- Turn R12 (HOLD OFF) clockwise in the CAL position and check that a 
bright line is displayed. 



BAMA KOPIE 
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6.6.4, Vertical amplifiers 

6. 6. 4.1, General Information 

The adjustments of the vertical amplifier channels A and B are 
identical. The knobs, sockets and adjusting elements of channel B are 
shown in brackets after those of channel A. 

6. 6. 4. 2. Deflection sensitivity (gain) 

The adjustments of the vertical amplifier sensitivity must follow the 
specified sequence , 



Channel 


B 


xl 


Gain 


(R848) 


Channel 


A 


xl 


Gain 


(R543) 


Channel 


B 


xlO 


Gain 


(R621) 


Channel 


A 


xlO 


Gain 


(R521) 



Deflection sensitivity xl (R848,R543, Fig. 6.2.) 

- Depress pushbutton B (A) of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress pushbutton B (A) of the trigger source selector switch S16. 

- Set AMPL/DIV potentiometer R8 (R7) to CAL, 

“ Release input coupling switch S14 (S12) (DC). 

- Release input coupling switch S15 (S13) (0). 

- Set TIME/DIV switch SIO to 0,2 ms/div. 

- Set AMPL/DIV switch S8 (S6) to 20 mV/div. 

- Apply a square-wave voltage of 120 mV, frequency approx, 2 kHz, to 
the B (A) input socket X3 (X2). 

- Check that the signal occupies 6 divisions. 

If necessary readjust potentiometer R848 (R543) . 

- Repeat the measurement for channel A. 

Deflection sensitivity xlO (R621, R521, Fig, 6.2.) 

- Depress pushbutton B (A) of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress pushbutton B (A) of the trigger source selector switch S16. 

- Set AMPL/DIV potentiometer R8 (R7) to CAL. 

- Release input coupling switch S14 (S12) (DC). 

- Release input coupling switch S15 (S13) (0) . 

- Set TIME/DIV switch SIO to 0,2 ms/div. 

- Set AMPL/DIV switch S8 (S6) to 2 mV/dlv. 

- Apply a square-wave voltage of 12 mVp-p, frequency approx. 2 kHz, to 
the B (A) input socket. 

- Check that the signal occupies 6 divisions. 

If necessary readjust R621 (R521) , 



Repeat the measurement 



for channel A, 
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6. 6. 4. 3. Input attenuators (Fig. 6.3.) 

— Depress pushbutton A (B) of the display mode switch SI, 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress pushbutton A (B) of the trigger source selector switch S16. 

- Set TIME/DIV switch SIO to 0,2 ms and the TIME/DIV potentiometer R9 
to CAL. 

- Release input coupling switch S12 (S14) (DC). 

- Release input coupling switch S13 (S15) (0), 

- Set AMPL/DIV potentiometer R7 (R8) to CAL. 

- Apply a square-wave voltage with an amplitude as indicated in the 
following table, a repetition rate of approx. 2 kHz and a rise time 
<_ 100 ns, to the A (B) input socket. 

- Check that no overshoot is visible (nax, pulse top errors 2 %), and 
check that the trace height is 6 divisions -i 3 % (1 subdivision). 



S6 (S8) ampl . to 


Input signal 


Adjust with 


20 mV 


120 mV 


C307 CC407) 


50 mV 


0,3 V 


C313 (C413) 


0,1 V 


0,6 V 


C314 (C414) 


0,2 V 


1,2 V 


C316+C318 (C416+C418) 


2 V 


12 V 


C317-I-C319 (C417+C419) 



Repeat the measurement for channel B, 



j 
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6. 6. A. 4. Square-wave response final amplifier (Fig. 6.2.) 

- Depress pushbutton B of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress pushbutton B of the trigger source selector switch S16. 

- Push normal/ INVERT switch S4 to position NORMAL. 

- Set B AMPL/DIV switch S8 to 20 mV/dlv. and B AMPL/DIV potentiometer 
R8 to CAL. 

- Apply a square-wave voltage of approx. 120 mVp-p, with rise time 
^ 3 ns , to the B input socket. The pulse repetition should be in 
accordance with the table below. 

- Check the square-wave response, pulse top errors may not exceed 
1 subdivision. 

- Check that the rise time does not exceed 10 ns. 




Fig, 6.4, Adjusting the square wave response 



* L801 and L802 should be operated simultaneously and in the same 
direction and by the same amount. 

If necessary repeat above adjustments until the best response is ob- 
tained. 

- Check and readjust the square-wave response according to the table 
below. 



Chan- 


Ampl/dlv. 


Input 


Trace 


Rep .rate 


Time/div 


Adjust 


Max. error 


nel 




signal 


height 








with 






B 


2 mV/div. 


12 


mV 


6 div. 


1 


HH2 


0,2 /US 
0,2 /US 

0,2yus 

0,2 /US 

0,2 ^us 


C602/606 


1 


subdiv. 


A 


20 mV/div. 


120 mV 


6 div. 


1 


MHz 


C507 


1 


subd iv . 


A 


2 mV/div. 


12 


mV 


6 div. 


1 


MHz 


C502/506 


1 


subdiv. 


B 


2 mV/div. 


12 


mV 


6 div. 


1 


MHz 


C606** 


1 


subd Iv. 


A 


2 mV/dIv. 


12 


mV 


6 div. 


1 


MHz 


C506** 


1 


subdiv. 



** C506 and C606 may have a value of 0...15 pF 
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6. 6. 4. 5. Cross talk (R813, Fig. 6.2.) 

- Depress pushbutton CHOP of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2, 

- Depress pushbutton B of the trigger source selector switch S16. 

- Push KOEMAL/INVERT switch S4 to position NORMAL. 

- Set A and B AMPL/DIV switches S6 and S8 to 20 mV/div. and the 
AMPL/DIV potentiometer R? and R8 to CAL. 

- Set the TIME/DIV switch SIO to 0,5 ms/div. and the TIHE/DIV poten 
tiometer R9 to CAL. 

- Depress the input coupling switch S13 (0) . 

- Apply a square-wave voltage of 120 mVp-p, rise time < 3ns and a 
repetition rate of approx. 10 kHz to the B input socket, 

- Adjust potentiometer RSI 3 for minimum cross talk between both 
channels . 

6. 6. 4. 6. Bandwidth check of channel A(B) 

- Depress pushbutton A(B) of the display mode switch SI, 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress pushbutton A(B) of the trigger source selector switch S16. 

- Set TIME/DIV switch SIO to lOO^us/div. and the TIME/DIV 

potentiometer R9 to CAL, 

- Set AMPL/DIV switch S6 (S8) to 2 mV/div. and AMPL/DIV potentiometer 
R7 (R8) to CAL. 

- Release input coupling switch S12 (S14) (DC). 

- Release input coupling switch S13 (S15) (0). 

- Apply a sine-wave signal of 12 mVp-p, frequency aprox. 100 kHz to 
the A (B) input socket. 

- Increase the frequency of the input signal to 35 MHz, the amplitude 
of the signal must remain 12 mV, 

- Check that the trace height is at least 4,2 divisions at an input 
frequency of 35 MHz. 

Repeat the measurement for channel B. 

6.6.5. Triggering 

6. 6. 5.1. Trigger slope (R1014, Fig. 6.2.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set TIME/DIV switch SIO to 0,2 ms/dlv. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress input coupling switch S13 (0). 

- Set LEVEL potentiometer R5 to its midposition. 

— Check with a multimeter that the DC output voltage of the trigger 
amplifier (collector of V1014) does not change if SLOPE pushbutton 
S3 is switched between + and -, 

If necessary readjust potentiometer R1014 . 

- Set AMPL/DIV switch S6 to 20 mV/div. and AMPL/DIV potentiometer R7 
to CAL. 

- Release input coupling switch S12 to (DC). 

— Release input coupling switch S13 (0) . 

- Apply a sine-wave signal of 120 mVp-p, frequency approx. 2 kHz, to 
the A input socket. 

- Release SLOPE switch S3 to the + position and check that the trace 
starts with a positive going edge. 

- Depress SLOPE switch S3 to the - position and check that the trace 
starts with a negative going edge. 
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6. 6. 5. 2. Trigger sensitivity (R1041, Fig. 6,2.) 

- Set the controls as in the previous section. 

- Depress AC of trigger mode switch S2, 

- Apply a sine-wave signal of 12 mVp-p, frequency approx. 2 kHz to 
the A input socket. 

- Set the LEVEL potentiometer R5 to mid position. 

- Check that the trace is triggered, if necessary readjust R1041 

6. 6. 5. 3. Trigger level internal DC 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton DC of the trigger mode selector switch S2. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Apply a sine-wave signal for a trace height equivalent of 12 
divisions to the A input socket X2. 

- Check that the starting point of the sine-wave can be shifted 
between + 6 and - 6 divisions with the aid of LEVEL potentiometer R5. 

- Enlarge the vertical deflection to 16 divisions and check that the 
level range of R5 does not exceed 16 divisions. 

6. 6. 5. 4. Trigger level auto 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Release Input coupling switch S13 (0). 

- Apply a sine-wave voltage at a frequency of approx. 100 Hz for 6 
divisions trace height to the A input socket. 

- Check that the starting point of the sine-wave can be shifted across 
approx, 3 divisions with the aid of LEVEL potentiometer R5. 

6. 6. 5. 5. Trigger level external 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton AC of the trigger mode switch S2. 

- Depress pushbutton EXT of the trigger source selector switch S16. 

- Release input coupling switch S12 (DC). 

- Release input coupling switch S13 (0). 

- Set A AMPL/DIV switch S6 to 1 V/dlv, and A AMPL/DIV potentiometer R7 
to CAL. 

- Set TIME/DIV switch SIO to 0,2 ms/div. and TIME/DIV potentiometer R9 
to CAL. 

- Apply a sine-wave signal of 1,2 Vp~p, frequency approx. 2 kHz to 
the A and EXT input sockets, 

— Check that the starting point of the sine-wave can be shifted across 

the entire amplitude of the signal with the aid of LEVEL 

potentiometer R5. 

6. 6. 5. 6. Trigger level external + 10 

- Set the controls as in the preveous section, 

- Depress EXT 10 of the trigger source selector switch S16, 

- Apply a sine wave of 12 Vp-p, frequency approx, 2 kHz to the A and 
EXT input sockets, 

- Check that the starting point of the sine-wave can be shifted across 

the entire amplitude of the signal with the aid of LEVEL 

potentiometer R5. 
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6. 6. 5. 7. Trigger sensitivities. 

- Check the trigger sensitivity in accordance with the table below or 
better. 



Trigger 


Trigger +/- 


Trace 


Signal 


Freq. 


Shape 


Ampl , input 


source 


mode 




ampl. 


to 






voltage 


A 


Auto 


-1- 


0,7 div. 


X2(YA) 


100 Hz 


Sine 


14 mVp-p 


A 


Auto 




0,7 div. 


X2(YA) 


10 kHz 


Sine 


14 mVp— p 


A 


Auto 




1 div. 


X2(YA) 


35 MHz 


Sine 


20 mVp-p 


A 


AC 




0,7 div. 


X2(YA) 


20 Hz 


Sine 


14 mVp— p 


A 


AC 




1 div. 


X2(YA) 


35 MHz 


Sine 


20 mVp-p 


A 


DC 


1 div. 


X2(YA) 


35 MHz 


Sine 


20 mVp-p 


B 


DC 




0,7 div. 


X3(YB) 


20 Hz 


Sine 


14 mVp-p 


B 


DC 




1 div. 


X3(YB) 


35 MHz 


Sine 


20 mVp-p 


A+B 


DC 




1 div. 


X3(YB) 


35 MHz 


Sine 


20 mVp-p 


A+B 


DC 






X2(YA) 


+ 2 kHz 


Square* 


-1- 20 mVp-p 


(comp) 








X3(YB) 


-H 2 kHz 


Sine* 


+ 20 mVp-p 


(Si - ALT) 
















B 


TV 


-1- 


0,7 div. 


X3(YB) 




+ Video 


14 mVp-p 








Sync , 
pulse 








Sync , pul se 


B 


TV 


- 


0,7 div. 


X3(YB) 




- Video 


14 mVp-p 








Sync , 
pulse 








Sync, pulse 


B 


TV 


- 


+ 2 div. 


X3(YB) 




- Video 


H- 40 mVp-p 








Sync, 

pulse 








Sync, pulse 


EXT 


DC 




140 mV 


X4CEXT) 


20 Hz 


Sine 


140 mVp-p 












35 MHz 


Sine 


140 mVp-p 


EXT tlO 


DC 




1,4 V 


X4CEXT) 


20 Hz 


Sine 


1,4 Vp-p 












35 MHz 


Sine 


1,4 Vp-p 



* Originating from different sources! 

- Set LEVEL potentiometer R5 as required. 

- Set TIME/DIV switch SIO to such a position that a reasonable number 
sine-waves is displayed. 

- Set A and B AMPL/DIV switches S6 and S8 to 20 mV/div. and the A and 
B AMPL/DIV potentiometers R7 and R8 to CAL. 
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6. 6. 5. 8. Triggering on the line frequency 



- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Depress pushbutton B of the trigger source selector switch S16. 

- Set TIME/DIV switch SIO to 5 ms/div. and TIME/DIV potentiometer R9 
to CAL. 

- Set A AMPL/DIV switch S6 to 20 mV/div, and A AMPL/DIV potentiometer 
R7 to CAL. 

- Release input coupling switch S12 (DC). 

- Release input coupling switch S13 (0). 

- Apply a signal of approx, 10 mVp-p at the mains frequency to the A 
input socket. 

The trace is not triggered. 

- Depress pushbutton LINE (EXT + EXT t 10) of the trigger source 
selector switch S16 and check that the trace is triggered. 



6 . 6 . 6 . 



X Deflection 



6 .6 .6 . 1 . Sensitivity 



- Set TIME/DIV switch SIO to X DEFL. 

- Depress pushbutton EXT (EXT ■^10) of the trigger source selector 
switch S16, 

- Apply a sine-wave voltage of 1,6 (16) Vp-p frequency approx. 2 kHz 
to the EXT input socket, 

- Check that the trace length is 8 divisions + 1 division. 

6. 6. 6. 2. Frequency response 



- Set TIME/DIV switch SIO to X DEFL. 

- Depress pushbutton EXT of the trigger source selector switch S16. 

- Apply a sine-wave voltage of 16 Vp-p (trace length 8 divisions), 
frequency approx. 10 kHz, to the EXT input socket. 

- Increase the frequency to 1 KHz. 

- Check that the trace length is at least 5,6 divisions. 



6. 6. 6. 3. X Deflection with a line signal. 

- Set TIME/DIV switch SIO to X DEFL. 

- Depress pushbuttons LINE (EXT + EXT -t 10) of the trigger source 
selector switch S16. 

- Check that the trace length is >^8 divisions. 

6. 6. 6. 4, Horizontal sensitivity via input A 



- Set A AMPL/DIV switch S6 to 20 mV/div. and A AMPL/DIV potentiometer 
R7 to CAL. 

- Depress pushbutton B of display mode switch SI. 

- Set TIME/DIV switch SIO to X DEFL. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Apply a sine-wave voltage of 120 mVp-p, frequency approx. 2 kHz, to 
the A input socket. 

- Check that the trace length is 6 divisions -I- 0,6 division. 
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LOGIC UNIT All 






XJ053 — RW 



L-l 1 52001 

SERVICE 

JUMPER 



S0FTV3ARE 
’ TRI5GER 



X2025 — NDRL 



X2023 — TRIGL 



X202t— DT 



VCO 

LOCK 



FIG. 6.5. Adjusting elements logic unit All. 



XOAC 

OFFSET 



I RJ033||R?03A 
GAIN LEVEL OFFSET 
(DAC5TAIR) 



X2026 — TRACK 



X2027 

VR£F 






T&H UNIT A1103 




ADAPTION UNIT A9 




FIG. 6.6. Adjusting elements 
adaption unit A9. 



MIN/MAX unit AlO 




FIG. 6.7. Adjusting elements 
MIN/MAX unit AlO. 



AUXILIARY CHANNEL UNIT A12 




GAIN 



c 

Gain 



— 

MAT 1373 



FIG. 6.8. Adjusting elements 

AUX. channel unit A12. 



R7S74 
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6. 6. 6. 5. Horizontal sensitivity via input B 

- Set B AMPL/DIV switch S8 to 20 mV/div. and B AMPL/DIV potentiometer 
R8 to CAL. 

- Depress pushbutton A of display mode switch SI. 

- Set TIME/DIV switch SIO to X DEFL. 

- Depress pushbutton B of the trigger source selector switch S16. 

“ Apply a sine-wave voltage of 120 mVp-p, frequency approximately 2 
k.Hz, to the B input socket. 

- Check that the trace length is 6 divisions + 0,6 division. 

6. 6. 6. 6. Phase difference between X and Y channels. 

- Input signal and control settings 
as in the previous section. 

- Depress pushbutton AC of 
trigger mode switch S2. 

- Depress pushbutton B of the display 
mode switch SI. 

- Check that the line is displayed 
under an angle of 45°. 

- Increase the frequency to lOOkHz . 

- Check that the phase error does not 
exceed 3°. 



6.6.7. Calibration voltage (R1607, Fig. 6.2.) 

- Check that the voltage on the CAL output socket is 1,2 V + 1 %. If 
necessary readjust potentiometer R1607 . 

- Check that the frequency is 2 kHz + 10%. 

6.6.8. Mains voltage variation 

“ Depress pushbutton CHOP of the display mode switch SI. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Pull X MAGN switch S5 to position xlO. 

- Set TIME/DIV switch SIO to 0,2 ms/div. and TIME/DIV potentiometer R9 
to CAL. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Set A (B) AMPL/DIV switch S6 (S8) to 0,2 V/div. 

- Connect the CAL output socket XI, to the channel A and B input 
sockets X2 and X3, 

- Vary the a.c. voltage to which the instrument Is connected with 
-H or - 10% of the nominal voltage. 

- Check that no changes in horizontal and vertical deflection are 
visible on the C.R.T. screen and that the Intensity remains 
unchanged , 
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6.7, ADJUSTING AND CHECKING THE DIGITAL OSCILLOSCOPE PART 

- Pushbutton MEMORY ON must be depressed in all the following 
sections, unless otherwise stated. 

- Adjust VREF (testpoint VREF on logic unit All) to - 0,5 V + 2,5 mV 

with potentiometer R2086 (Fig, 6,5.). " 

- Check the 20 MHz VCO frequency (pin 5 of counter D2098 on logic unit 
All, 

- If necessary readjust with potentiometer R20A4 (Fig. 6.5.). 

6.7.1. Adjusting X- and Y- adaption amplifiers 

6. 7. 1.1. Offset X-dac (Fig. 6. 5.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set LEVEL control R5 in its midposition. 

- Set TIME/DIV switch SIO to 0,2 ms/div. 

- Set A AMPL/DIV switch S6 to 20 mV/dlv. 

- Apply a sine-wave voltage of 120 mVp-p, 2kHz to A input socket X2. 

A sine-wave of four periods is now displayed on the C.R.T, screen, 

- Adjust potentiometer R2052 on logic unit All for a nice and smoothed 
sine-wave, 

- Check this for the complete range of X POSITION control R4 when 
XMAGN switch S5 is pulled. 

- Depress XMAGN switch S5. 

6. 7. 1.2. Level and Gain X-adaption amplifier (R1771 , R1784 , Fig. 6.6.) 

Start with the same settings as before, 

- Set TIME/DIV switch SIO to 1 ms/dlv. 

- Apply a time marker pulse of 80 mVp-p, 1 ms to A Input socket X2. 

10 marker pulses are now displayed on the C.R.T. screen, 

- Release pushbutton MEMORY ON S17, 

- Position the fifth markerpulse with the aid of X POSITION control R4 
to the horizontal centre of the screen. 

- Depress pushbutton MEMORY ON SI 7. 

- The level can be adjusted with the aid of potentiometer R1771 on 
adaption unit A9 by positioning the fifth marker pulse to the 
horizontal centre of the screen, 

- Check that the fifth markerpulse is not shifted more than 0,1 
division when switching pushbutton MEMORY ON S17, 

- Adjust the gain with potentiometer R1784 on adaption unit A9 such 
that the distance between the second and the nineth markerpulse is 8 
divisions . 

Note: The adjusting procedure of the LEVEL AND GAIN X-ADAPTION 

AMPLIFIER must be repeated if, when operating several times the 
MEMORY ON switch, the second, the fifth and the nineth marker 
pulse are shifting more than 0,1 div. 
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6. 7. 1.3. LEVEL and GAIN Y-ADAPTION amplifier (R1728 ,R1738, Fig. 6.6.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set the LEVEL control R5 in its midposition, 

- Set TIME/DIV switch SIO to 0,2 ms/div. 

- Set A AMPL/DIV switch S6 to 10 mV/div. 

- Apply a sine-wave voltage of 120 mVp-p, 2 kHz to A input socket X2, 

- Depress pushbutton CLEAR S20 and keep it depressed until pushbutton 

LOCK S21 is depressed, 

A horizontal line is now displayed on the C.R.T. screen, 

- Position this horizontal line one division below the centre 
horizontal graticule line with the aid of potentiometer R1728 on 
adaption unit A9. 

- Release pushbutton LOCK S21, 

- Turn potentiometer R1738 on adaption unit A9 fully anti-clockwise. 

- Adjust gain potentiometer R1738 on adaption unit A9 so that the 
signal tops are situated at the upper horizontal graticule line. 

- Depress pushbutton CLEAR S20 and keep it depressed until pushbutton 
LOCK S21 is depressed, 

- Set the zero line to the screen centre with the aid of R1728 . 

- Release pushbutton LOCK S21. 

6.7.2. Adjusting of the sequential sampling circuit (100/us/div 

0 ,1 /us/div. 

6. 7. 2.1. Offset staircase (R2036, Fig. 6.5.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set LEVEL control R5 in its midposition, 

- Set TIME/DIV switch SIO to 10/us/div. 

- Set A AMPL/DIV switch S6 to 20 mV/div. 

— Apply a sine-wave voltage of 120 mVp-p, 50 kHz to A input socket X2, 
A sine— wave of five periods is now displayed on the C.R.T. screen. 

- Adjust potentiometer R2036 on logic unit All for a nice and smoothed 
sine-wave. 

- Check this for the complete range of X POSITION control R4 when 
XMAGN switch S5 is pulled. 

- Depress XMAGN switch S5. 
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6. 7. 2. 2. Level and gain staircase (R2033 ,R2034 , Fig, 6,5.) 

Start with the same settings as in the previous section. 

- Set TIME/DIV switch SIO to I ^us/div. and TIME/DIV continuous 
control potentiometer R9 to CAL. 

- Apply a time marker pulse of 80 mVp-p, l^us to A input socket X2. 

- Adjust potentiometer R2034 on logic unit All in such a way that the 
first marker pulse is just visible (The starting distorsion of the 
displayed sweep has to be just outside the visible range} . 

- 10 markerpulses are now displayed on the C.R.T, screen. 

- Adjust the gain with potentiometer R2033 on logic unit All such 
that the distance between the second and the nineth markerpuise is 8 
divisions . 

~ Set TIME/DIV switch SIO to 0,1 /us/dlv. 

- Apply a sine-wave voltage of 120 mVp-p, 1 MHz to A input socket X2. 

A sine-wave which starts with an horizontal line is now displayed on 
the C.R.T. screen. 

- Set X-POSITION control R4 so that the start of the trace is visible 
on the screen. 

- Adjust now the startpoint. This is done with potentiometer R2034 on 
logic unit All in such a way that the horizontal line is just 
disappeared from the screen. 

Shift now the sine-wave 0,2 division more to the left with 
potentiometer R2034 on logic unit All. 

6. 7. 2. 3. Square wave response MEMORY ON (C2152, Fig. 6.5.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress AUTO of the trigger mode switch S2. 

- Set TIME/DIV switch SIO to 0,1/us/dlv. 

- Set A AMPL/DIV switch to 20mV.' 

- Apply a square wave voltage 120mVp-p, IMHz to the A input socket. 

- Adjust C2152 for optimal square wave response, 

6.7.3. Time-base check 



- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source selector switch S16. 

- Depress pushbutton DC of the trigger mode switch S2. 

- Set LEVEL control R5 in its midposition, 

- Set A AMPL/DIV switch S6 to 20 mV/div. 

- Apply a time marker pulse of 80 mVp-p, with A frequency according to 
the TIME/DIV switch settings to A input socket X2. 

- Check all the positions of the TIME/DIV switch SIO with the 
continuous control R9 to CAL. 

Check also the positions 1, 2 and 5s/div. by depressing TIME/DIV 
pushbutton S26. 

The distance between the second and the nineth markerpuise is 
8 divisions + or - 2,5 %. 

- Release TIME/DIV pushbutton S26. 

- Set TIME/DIV switch SIO to 0,2 ms/div, 

- Apply a time marker pulse of 80 mVp-p, 20 /us/div. to A input 
socket X2. 

- Pull XMAGN switch S5 to kIO. 

- Check for the complete range of XPOSITION control R4 that the 
distance between the second and the nineth markerpuise doesn't 
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exceed + or - 4%. 

- Set TIME/DIV switch SIO to 0,1 yus/div. 

- Apply a time marker pulse of 80 mVp-p, 0,01 yus/div. to A input 
socket X2, 

- Check for the complete range of XPOSITION control R4 the distance 
between the second and the nineth marker pulse doesn't exceed + or - 
h%. 



6.7.4. Vertical balance and sensitivity (R2512 ,R2638, Fig. 6.7.) 

— Depress pushbutton A of the display mode switch SI, 

- Depress pushbutton A of trigger source selector switch S16. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set LEVEL control R5 In its midposition. 

- Set TIME/DIV switch SIO to 1 ms/dlv. 

- Set A AMPL/DIV switch S6 to 20 mV/div. 

- Apply a calibrated square-wave voltage of 120 mVp-p, 500 Hz to A 
Input socket X2. 

A square-wave voltage of five periods is now displayed on the 
C.R.T. screen. 

- Adjust the amplitude of the square-wave voltage for a trace height 
of 6 divisions with the aid of potentiometer R2512 on MIN/MAX unit 
AlO. 

- Depress the input coupling switch S13 (0) . 

A horizontal line is now displayed which can be shifted with the aid 
of A POSITION control R2. 

- Release pushbutton MEMORY ON S17 . 

— Position the trace on the centre horizontal graticule line with A 
POSITION control R2. 

- Check that the trace does not jump more than 0,1 division when 
pushbutton MEMORY ON SI 7 is operated. 

If necessary readjust potentiometer R2638 on the MIN/MAX unit AlO 

6.7.5. Equality between memory on and off 

— Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source selector switch S16. 

— Depress pushbutton AUTO of the trigger mode switch S2. 

- Set LEVEL control R5 in Its midposition. 

- Set TIME/DIV switch SIO to 1 ms/div. 

- set A AMPL/DIV switch S6 to 20 mV/div. 

- Apply a sine-wave voltage of 120 mVp-p, 500 Hz to the A input socket 
X2. 

A sine-wave of five periods and an amplitude of 6 divisions is now 
displayed on the C.R.T screen. 

- Check that the sine-wave does not jump horizontally as well as 
vertically more than 0,1 division when pushbutton MEMORY ON S17 is 
operated . 

Repeat 6. 7, 1,2, in case of horizontal deviations. 

Repeat 6. 7. 1.3. and 6. 7. 1.4. in case of vertical deviations, 

- Apply a time marker pulse of 80 mVp-p, 0,5 ms to the A input socket 
X2. 

- Check that in the TIME/DIV switch SIO positions 0,5 ms/div 

0,1 yus/div, the markers do not jump more than 0,6 divisions 
horizontally. 



Archief RadioDatabase.nl 



BAMA KOPIE 



6-31 

Adjusting of the MIN/MAX circuit (R2534,R2576,R2598 ,R2642 , Fig. 6.7.) 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A ot the trigger source selector switch S16. 

- Depress pushbutton AUTO of the trigger mode switch S2. 

- Set TIME/DIV switch SIO to 0,2 ms/div. 

- Set A AMPL/DIV switch S6 to 20 mV/div. 

- Depress the input coupling switch S13 (0). 

- Depress pushbutton MIN/MAX S28. 

A wide band is now displayed. 

- Adjust potentiometer R2642 on MIN/MAX unit AlO for a sharp line on 
the screen. 

- Adjust potentiometer R2534 on the MIN/MAX unit AlO for a trace jump 
of the zero line of less than 0,1 division when MIN/MAX pushbutton 
S28 is operated. 

- Depress pushbutton MIN/MAX S28. 

“ Release the input coupling switch S13. 

- Apply a calibrated square-wave voltage of 120 mVp-p, 2 kHz to the A 
input socket X2. 

A square-wave is now displayed of which the minimum and maximum 
values are represented by a wide band. 

- Adjust potentiometers R2576 and R2598 on the MIN/MAX unit AlO to 
change the wide band in sharp lines and to adjust the square-wave 
for 6 divisions amplitude. 

6. 7. 6.1. Check of the MIN/MAX circuit. 

Settings as in the previous section. 

- Check that the square-wave does not jump more than 0,1 division when 
pushbutton MIN/MAX S28 is operated. 

If necessary readjust according to the previous section 2.6. 

- Depress pushbutton MIN/MAX S28. 

- Depress pushbutton CHOP of the display mode switch SI. 

- Check that a square-wave is displayed for channel A and a zero line 
for channel B. 

- Depress pushbutton A of the display mode switch SI. 

- Depress the input coupling switch S13 (0) 

- Set TIME/DIV switch SIO to 0,5 s/div. 

- Depress pushbutton TIME/DIV S26 . 

- Check that one zero line is now displayed. 

Note that the complete line is built up in about 50 seconds. 

Note: If two zero lines are displayed it will be caused by defective 
peak detectors D2503 and D2504 . (See also fault finding at chapter 
7, 7. 3.1.) 

- Release pushbutton TIME/DIV S26. 

- Release pushbutton MIN/MAX S28. 

- Release input coupling switch S13 (0). 

- Set TIME/DIV switch SIO to 0,2 ms/div. 

- Release pushbutton MEMORY ON S17. 

- Apply a calibrated sine-wave voltage of 120 mVp-p, 35 MHz to A input 
socket X2, 

- Check that the amplitude on the screen is 4,2 divisions or more, 

- Depress pushbutton MIN/MAX S28 

- Depress pushbutton MEMORY ON S17. 

- Check that the amplitude on the screen is 4,2 divisions or more. 

- Release pushbutton MIN/MAX S28. 
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6.7.7. Adjusting of the C and D channels (R2324 ,R2374, Fig, 6.8.) 

- Depress pushbutton ABCD CHOP S27. 

- Depress pushbutton EXT of the trigger source selector switch S16. 

- Depress pushbutton AUTO of the trigger mode switch S2, 

- Set TIME/DIV SIO to 0,2 ms/div. 

- Apply a calibrated square-wave voltage of 0,6 Vp-p, 2 kHz to the C 
and D 0,1 V/div. sockets XI 4 and XI 6 on the rear panel of the 
instrument . 

- Toe trigger the oscilloscope apply the same square-wave voltage also 
to EXT input socket X5. 

- Adjust potentiometers R2324 and R2374 on AUX. CHANNEL unit A12 for a 
trace height of 6 divisions for both square-waves. 

If necessary operate the C and D POSITION controls R13 and R14 on 
the instruments left side, 

6. 7. 7.1. Check of the C and D channels. 

Settings as in previous section 

- Turn C POSITION control R13 and D POSITION control R14 so that the 
traces are shifting upwards completely (potentiometers to the stops). 

- Check that the remaining part of the displayed square— wave does not 
exceed 0,5 division. 

- Turn the C and D POSITION controls R13 and R14 to their opposite 
stops. 

- Check that the remaining part of the displayed square-wave does not 
exceed 0,5 division. 

- Set the C and D POSITION controls R13 and R14 to midrange 

— Apply a calibrated square-wave voltage of 6 Vp-p, 2 kHz to the C and 
D 1 V/dlv. input sockets X13 and X15. 

- Check that the amplitude of the square-waves is 6 divisions + or - 
2% 

- Apply a calibrated square-wave voltage of 6 Vp-p, 1 MHz to the C 
and D IV/div. input sockets X13 and X15. 

- Check that the amplitudes of the square-waves exceed 4,2 divisions, 

- Apply a common mode sine— wave voltage of 10 Vp-p, 50 kHz to the C 
and D 0,1 V/div. Input sockets X14 and X16. 

(Common mode voltage: voltage between chassis and both short- 
circuited BNC's X14 and X16) , 

- A from this signal derived trigger signal must be applied to the EXT 
input socket X5. 

- Check that the amplitude of the signal on the screen does not exceed 
0,3 division, 

- Apply a common mode sine-wave voltage of 10 Vp-p, 50 kHz to the C 
and D 1 V/dlv. input sockets XI 3 and XI 5. 

- Check that the amplitude of the signal on the screen does not exceed 
0,03 division, 

- Release pushbutton ABCD CHOP S27 . 
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7 . CORRECTIVE MAINTENANCE 



7.1, REPLACEMENTS 

7.1.1, Standard parts 

Electrical and mechanical parts replacements can be obtained through 
your local Philips organisation or representative. However, many of 
the standard electronic components can be obtained from other local 
suppliers. Before purchasing or ordering replacement parts, check 
the parts list for value, tolerance, rating and description. 

NOTE : Physical size and shape of a component may affect instruments 
performance, particularly at high frequencies. Always use 
direct-replacement components, unless it is known that a 
substitute will not degrade the instruments performance, 

7.1.2. Special parts 

In addition to the standard electronic components, some special 
components are used: 

- Components, manufactured or selected by Philips to meet specific 
performance requirements. 

- Components which are important for the safety of the instrument. 

ATTENTION : Both type of components may only be replaced by components 
obtained through your local Philips organisation or 
representative, 

7.1.3. Transistors and Integrated Circuits 

“ Return transistors and I.C.'s to their original positions, if 
removed during routine maintenance. 

- Do not renew or switch semi-conductor devices unnecessary, as it may 
affect the calibration of the instrument. 



- Any replacement component should be of the original type or a direct 
replacement. Bend the leads to fit the socket or pcb-holes and cut 
the leads to the same lenght as on the component being renewed. 

- When a device has been renewed, check the operation of the part of 
the instrument, that may be affected, 

- When re-installing power-supply transistors, use silicon grease to 
increase the heat-transfer capabilities. 

WARNING : Handle silicon grease with care. Avoid contact with the 
eyes. Wash hands thoroughly after use. 

7,1.4. Static sensitive components 

This instrument contains electrical components that are suspectible to 
damage from static discharge. Servicing static-sensitive assemblies or 
components should be performed only at a static-free work station by 
qualified service personnel. 
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7.1.5. Handling MOS devices 

Though all our MOS Integrated circuits incorporate protection against 
electrostatic discharges, they can nevertheless be damaged by 
accidental over-voltages. In storing and handling them, the following 
precautions are recommended, 

CAUTION : Testing or handling and mounting call for special attention 
to personal safety. Personnel handling MOS devices should 
normally be connected to ground via a resistor. 

7. 1.5.1. Storage and transport 

Store and transport the circuits in their original packing. 
Alternatively, use may be made of a conductive material or a special 
IC carrier that either short-circuits all leads or insulates them from 
external contact, 

7. 1.5. 2. Testing or handling 

Work on a conductive surface (e.g, metal table top) when testing the 
circuits or transferring them from one carier to another. Electrically 
connect the person doing the testing or handling to the conductive 
surface, for example by a metal bracelet and a conductive cord to a 
chain. Connect all testing and handling equipment to the same surface. 
Signals should not be applied to the inputs while the device power 
supply is off. All unused input leads should be connected either to 
the supply voltage or to ground. 

7. 1.5. 3. Mounting 

Mount MOS integrated cicuits on printed circuit boards after all other 
components have been mounted. Take care that the circuits themselves, 
metal parts of the board, mounting tools, and the person doing the 
mounting are kept at the same electric (ground) potential. If it is 
impossible to ground the printed-circuit board, the person mounting 
the circuits should touch the board before bringing the MOS circuits 
into contact with it, 

7 .1 .5 .4. Soldering 

Soldering iron tips, including those of low voltage irons, or 
soldering baths should also be kept at the same potential as the MOS 
circuits and the board. 

7. 1.5. 5. Static charges 

Dress personnel In clothing of non-electrostatlc material (no wool, 
silk or synthetic fibres). After the MOS circuits have been mounted on 
the proper handling precautions should still be observed. 

Until the sub-assemblies are inserted into the complete system in 
which the proper voltages are supplied, the board is no more than an 
extension of the leads of the devices mounted on the board. To prevent 
static charges from being transmitted through the board wiring to the 
device it 1s recommended that conductive clips or conductive tape is 
put on the circuit board terminals. 



Archief RadioDatabase.nl 



BAMA KOPIE 



7-3 



7. 1. 5. 6. Transient voltages 

To prevent permanent damage due to transient voltages, do not insert 
or remove MOS devices, or printed circuit boards with HOS devices, 
from test sockets or systems with power on. 

7. 1.5. 7. Voltage surges 

Beware of voltage surges due to switching electrical equipment ON or 
OFF, relays and d.c, lines. 



7,1.6. Removing printed circuit boards (Fig, 7.1, and 7.2.) 

7. 1.6.1. Removing the logic unit All 

— Disconnect all connectors. 

- Unscrew the fixing screws. 

- Eventually lift the unit out of the connector of option A14. 

- Remount the unit in reverse order. 

7. 1.6. 2. Removing of the MIN/MAX unit AlO 

- Disconnect all connectors, 

- Unscrew the fixing screws. 

- Shift the unit out of its connector and the unit supports, 

- Reinstall the unit in reverse order. 

7. 1.6. 3. Removing the adaption unit A9 

- Remove the MIN/MAX unit AlO (See 7. 1.6. 2.) 

- Disconnect all connectors. 

- Unsolder the remaining connections. 

- Unscrew the delay line fixing bracket. 

- Unscrew the fixing screws. 

- Take out the unit. 

- Reinstall the unit in the reverse order. 

7. 1.6. 4. Removing the AC power supply unit A1 

- Unscrew the four frame fixing screws. 

- Take out the unit. 

- Take care of the eventually built in option-flat-cable. 

- Disconnect the connectorC s) , 

- Reinstall the unit in reverse order. 

7. 1.6. 5. Removing the DC power supply unit A2 

— Unscrew the two heat sink fixing screws of the power transistors at 
the chassis side, 

- Disconnect all connectors. 

- Unscrew the seven fixing screws, 

- Take out the unit carefully without damaging the cables. 

- Reinstall the unit in reverse order. 
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7. 1.6. 6. Removing the amplifier unit A5 

- Disconnect all connectors. 

- Also disconnect the connectors at the bottom side of the unit. 

- Unsolder the remaining connections. 

- Take out the unit. 

- Reinstall the unit in reverse order. 



^.1.7. Replacing knobs, textplate and front unit 



?. 1.7.1. Removing single knobs (fig. 7.3.). 

The channel B position, X position and LEVEL control knobs can be 
removed as follows : 

- Prise off cap A 

- Slacken the slotted nut B 

- Pull off the knob of the spindle 

When. fitting a knob or cap, ensure that the spindle is in a position 
which allows reference lines to be coincident with the markings on the 
text plate of the oscilloscope. 

All other single knobs can be pulled off from the spindles. 

'.1.7.2. Removing double knobs 

- Pull off the small knob 

- Slacken the hexagonal nut and pull off the outer knob from its 
spindle. 

When fitting a knob or a cap, ensure that the spindle is in a position 
which allows reference lines to be coincident with the markings on the 
text plate of tlie oscilloscope, 

.1.7.3. Removing the textplate 

After having removed the knobs, the textplate can be removed after 
unscrewing the three hexagonal nuts of the AMPL/DIV and TIME/DIV 
switches . 




FIG. 7.3. Removing the knobs . 
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7. 1.7. 4, Removing the front unit 

In order to gain access to parts on the AMPL/DIV and TIMS/DIV switches 
and components on the attenuator board, it is best to remove the 
front panel assembly complete in accordance with the following 
procedure: 

- Remove the instrument covers in accordance with section 4.2, 

- Remove the INTENS, FOCUS and ILLUM knob by pulling them off the 
shafts , 

- Remove the earthing terminal-nut D at the front Inside (Fig. 7, 4). 

- Remove three screws A (Fig.7,5). I'/ 'f'i ^ 

- Remove two screws B (Fig. 7, 4.) and the two screws E that are t- X 

accessible after removing the logic unit A 11 completely, (as 
described in chapter 7. 1.6.1.) that fix the attenuator to the frame 
(Fig. 7. 5). 

~ Remove the three screws C (Fig. 7. 6). X 

- Make a note of the positions of the miniature connectors on the 
printed circuit board. 

- Remove the three fixing screws of the MIN/ MAX unit A 10 and shift 
it a bit out of its supports in order to remove the connector X506. 

- Disconnect all plugs, miniature sockets, coaxial sockets and 
clamping terminals from the attennuator unit. 

- Now shift the complete front unit through the front; screening 
covers can be removed in order to get access to parts. 

- When the front unit Is reinstalled, make sure that the connections 
of the Y position controls are correctly mounted: when the Y 
POSITION controls are rotated clockwise, the trace should shift 
upwards. 

7. 1.7. 5, Replacing pushbutton switches 

The pushbutton switches and the LED-bar of the memory section can be 
replaced as follows: 

- Remove the logic unit All. 

- Press the plastic fixing brackets of the relevant switch or LED- 
bar/switch combination and pull it out of the frame, 

- Replace the defective switch combination complete. 

MOTE : It is possible to replace one single switch (See 7, 1.7. 6.). 

If one LED of the LED-bar is defective it can be replaced 
separately. Make sure that the connection wires are bend equal 
to those of the defective LED. 

When remounting the LED-bar/ switch combination take care that the LED- 
bar engages with the holes in the frame and in the text plate, 

7. 1.7. 6, Replacing one switch of a pushbutton unit 

- Straighten the 4 retaining lugs of the relevant switch as shown in 
Fig. 7.7. 

- Break the body of the defective switch by means of a pair of pliers 
and remove the pieces. The soldering pins are then accessible, 

- Remove the soldering pins and clean the holes in the printed wiring 
board (e.g. with a sucking soldering iron), 

-, Solder a new switch onto the printed wiring board, 

- Bend the four retaining lugs to their original positions. 
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MAT IIS'; 



FIG. 7.4. ReBoving the frant unlL. 



A A A 

I ■ I 




MAT1J55 



FIG. 7,5» HcBovlng the front unit 
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FIC- 7.6. ReitavlEij Che frent unit. 




FIG. 7.7, Heplaclug a awlCcti of a pu a tibuC t an unit. 
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7.1.8. Replacing Internal fuses 

- Remave th« CQver and the lnBtrLaian.t caver aa deacrl^^d! in 

chapter ^.2* 

— Nov the foLlovlng three fusea ate accessible; 

1. Ihe t tie Final fuse of the tranEfotmer* 

2. The fuae ta protect the external battery supply Input. 

3. Thje fuse to protect the paver supply far overLaad, 

7il^S.l. Thermal fuse replacement (Fig< 7.S»]. 

- Unaalder the fuse connection wires 1 and 2 sltLiated underneath the 
protection paper » 

- Pull Out the fuse* 

- Insert a new fuse and rsaoldeF the connection wires. 

7.1.R.2* Replacement of fuaea P 2D1 and F 2Q2 {Fig. 7.8*)* 

Fuse F 202 la accessible nov end fuse F 201 can be replaced after 
disconnecting X 1S04 and K 201* Both fuses have the same value; 

1 i4 A / 250 V telsyed Action. 







FIC, 7*9* RepLaceswnt of the thenaal fuse 
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7.1.9, Re plac Ing the C . R. T . 

- Remove the covers (See chapter 4.2.), 

- Remove the bezel and contrast plate. 

WARNING : Handle the C.R.T. carefully. Rough handling or scratching can 
cause the C.R.T. to implode. In particular be very carefully 
with the side connections of the C.R.T. If the connector pins 
are bent the C.R.T. is likely to develop a loss of vacuum, 

- Disconnect the C.R.T, socket, 

- Disconnect the aide connections very carefully. 

- Disconnect the trace rotation coil connector and pull the cable and 
plug through the hole in the frame. 

WARNING : The EHT cable is unbreakably connected to the EHT unit. 

When the EHT cable to the post acceleration anode is 
disconnected, the cable as well as the CRT terminal must be 
discharged by shortening the terminals to earth. 

- Loosen the screw that fixes the bracket around the C.R.T. -neck, 

- Loosen the screws that fix the plastic brackets at the front of the 

C.R.T. 

- Take the C.R.T, out of the instrument via the front panel until the 
EHT-side connection is accessible, 

- Remove the EHT connector and take out the complete C.R.T, 

- Install the new C.R.T, in reverse order and position the C.R.T. 
screen flush with the contrast plate. 

- The torque applied to the screw of the bracket around the C.R.T,- 
neck is 0,4 Nm + 0,1 Nm, 

7. 1.9.1. Replacing the delay line and or the C.R.T, screening 

- Disconnect the delay line connections at the adaption unit A9 and at 
the amplifier unit A5. 

- Remove the C.R.T. (See 7.1.9.), 

“ Remove the C.R.T, screening. 

- Carefully pull off the delay line of the screening, 

- Remount the delay line and stick it on the screening by means of 
dual adhesive tape. 

- Take care that the connection leads of the delay line are mounted so 
that they can be directed through the hole In the frame, 

- Remount the the screening and the C.R.T. 
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7*1.10* RfrTiiovtfla ,c«tiiri«t 

ttv& carrying tuiridl* 

~ Frias off ths centra knobs from CdCti pivot, using S Screwdriver id 
one of the email elcte at the sides of the knobs. 

— Remove the cross-head screva that are now accessible. 

- Rend both arms of the handle elightly outwards and talce it off the 
cabinet. 

- Crip and arms of tho carrying Mndle must he ordered eeperntely (see 
mechanical parts list). A complete Carrying Katidle can easily be 
constructed by pieseing the sms into the grip. 




h*tsh 



Pig, 7,9, Removing the carrying handle 
7,1,10.2, RenOvi ng the be ze 1 and the con t ra a t plate 

- Take hold of the betel's bottom corner* and gently poll it from the 
front panel* 

- The concrast filter can be removad by pressing it gently cut of the 
bezel . 




Mj,TiZ45 



Fig. 7 .10, Removing the bezel and the contract plate 
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7.2. SOLDERING TECHNIQUES 

Working method; 

- Carefully unsolder one after the other the soldering tags of the 
semi-conductor. 

- Remove all superfluous soldering material. Use a sucking iron or 
sucking litze wire, 

- Check that the tags of the replacement part are clean and pre-tinned 
on the soldering places. 

“ Locate the replacement semi-conductor exactly on its place, and 
solder each tag to the relevant printed conductor on the circuit 
board. 



7,3. 



NOTE : Bear in mind that the maximum permissible soldering time is 10 

seconds during which the temperature of the tags must not exceed 
250°C, The use of solder with a low melting point is 
therefore recommended . 

Take care not to damage the plastic encapsulation of the semi- 
conductor (softening point of the plastic is 150‘^C) . 

ATTENTION : When you are soldering Inside the instrument it is 

essential to use a low-voltage soldering iron, the tip of 
which must be earthed to the mass of the oscilloscope. 

Suitable soldering irons are: 

- ORYX micro-miniature soldering instrument, type 6A, voltage 6 V, in 
combination with PLATO pin-point tip type 0-569. 

- ERSA miniature soldering iron, type minor 040 B, voltage 6 V. 

- Low Voltage Mini Soldering Iron, type 800/12 W-6 V, power 12 W, 
voltage 6 V, order no. 4822 395 10004, in combination with 1 mm pin- 
point tip, order no. 4822 395 10012. 

Ordinary 60/40 solder with core and 35-to 40 W pencil type soldering 
iron can be used to accomplish the majority of the soldering. If a 
higher wattage-rating soldering iron is used on the etched circuit 
boards, excessive heat can cause the etched circuit wiring to separate 
from the board base material, 

TRIMMING TOOL KIT 

This useful kit contains 3 twin- 
couloured holders, 2 extension 
holders and 21 interchangeable 
trimming pins. The wide variety of 
pins allows almost every type of 
trimming function to be carried out 
in instruments to be calibrated. 

Type number: 800/NTX 
Ordering number: 4822 310 50015. 

A spare set containing the 8 most 
commonly used pins is available 
under the Ordering number: 

4822 310 50016 




Fig. 7.11, Trimming tool kit. 



MAT 362 
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7.4. RECALIBRATION AFTER REPAIR 

After any electrical component has been renewed the calibration of 
that particular circuit should be checked, as well as the calibration 
of other closely-related circuits. 

Since the power supply affects all circuits, calibration of the entire 
instrument should be checked if work has been done in the power supply 
or if the transformer has been renewed, 

7.5. INSTRUMENT REPACKING 

If the Instrument is to be shipped to a Service Centre for service or 
repair, attach a tag showing the full addres and the name of the 
individual at the users firm that can be contacted. The Service Centre 
needs the complete instrument, its serial number and a fault 
description. If the original packing is not available, repack the 
instrument in such a way that no damage occurs during transport. 

7.6. TROUBLE SHOOTING 

7.6.1, Introduction 

The following Information is provided to facilitate trouble shooting. 
Information contained in other sections of the manual should also be 
used to locate the defect. An understanding of the circuit is helpful 
in locating troubles, particularly where integrated cicuits are used. 
Refer to the Circuit description for this information. 

7.6.2. Trouble shooting techniques 

If a fault appears, the following test sequence can be used to find 
the defective part: 

- Check if the settings of the controls of the oscilloscope are 
correct. Consult the Operating Instructions. 

- Check the equipment to which the oscilloscope is connected and the 
interconnection cables. 

- Check if the osciloscope is well-calibrated. If not refer to Section 
6 "Checking and Adjusting". 

- Visually check the part of the oscilloscope in which the fault is 
suspected. In this way, it is possible to find faults such as bad 
soldering connections, bad interconnection plugs and wires, damaged 
components or transistors and IC's that are not correctly plugged 
into their sockets, 

- Location of the circuit part in which the fault is suspected: the 
sjnnptom often Indicates this part of the circuit. If the power 
supply is defective the symptom will appear in several circuit parts. 

After having carried out the previous steps, individual components in 
the suspected circuit parts must be examined: 
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- Transistors and diodes. Check the voltage between base and emitter 
(0,7 V approx, in conductive state) and the voltage between collec- 
tor and emitter (0,2 V approx, in saturation) with a voltmeter or an 
oscilloscope. When removed from the p.c.b, it is possible to test 
the transistor with an ohmmeter since the base/collector junctions 
can be regarded as diodes. Like a normal diode, the resistance is 
very high in one direction and low in the other direction. When 
measuring take care that the current from the ohmineter does not 
damage the component under test. 

Replace the suspected component by a new one if you are sure that 
the circuit is not in such condition that the new component will be 
damaged . 

- Integrated circuits. In circuit testing can be done with an 
oscilloscope or voltmeter. A good knowledge of the circuit part 
under test is essential. Therefore first read the circuit descrip- 
tion in Section 3. 

- Capacitors. Leakage can be traced with an ohmmeter adjusted to its 
highest resistance range. When testing take care of polarity and 
maximum allowed voltage. An open capacitor can be checked if the 
response for AC signals is observed. Also a capacitance meter can be 
used: compare the measured value with the value and tolerance 
indicated in the parts list. 

- Resistors, Can be checked with an ohmmeter after having unsoldered 
one side of the resistor from the p.c.b. Compare the measured value 
with the value and tolerance indicated in the parts list. 

- Coils and transformers. An ohmmeter can be used for tracing an open 
circuit. Shorted or partially shorted windings can be found by 
checking the wave- form response when HF signals are passed through 
the circuit. Also an inductance meter can be used. 

- Data latches. To measure on inputs and outputs of data latches a 
measuring oscilloscope can be triggered by the clock signal which is 
connected to the clock input of the data latch. 

Check the input data lines one by one during the active edge of the 
clock signal. 

This measurement can only be done in this way when there is an 
acceptable repetition time of the clock signal. A too low clock 
pulse repetition time results in a low intensity of the trace on the 
measuring oscilloscope screen. 

The outputs can easily be checked by a voltmeter or oscilloscope. 
Oscilloscope checking of micro-processor bus signals. 

The 8085 micro-processor is provided with the following busses: 

- Address bus 

- Data bus 

- Control bus 

In general, if signals on these bus lines are checked with an 
oscilloscope, a very unstable display will be the result. 

This is due to the fact that these signals vary with time in a rather 
unpredictable way. 

If anyhow a stable display of signals from one of these busses is 
obtained, this may be an indication that the micro-processor runs in a 
small program loop. 
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7.7. SERVICE ROUTINES 

7.7.1. Power-up routine 



Every time the instrument is switched-on the following test program is 
executed: 

1. Checking if service routine is required (if yes the program will 
continue with the service routine). 

2. Testing the checksum of PROM D2082. 

3. Testing the Internal RAM of D2064 and initialisation of D2064. 

4. Testing the display memory D2089 and D2102, 

5. Clearing the Display memory D2089 and D2102 and the Internal RAM of 
D2064. 

6. Switchlng-on all LED's on the front panel for about 3 seconds. 

7. Eventually initialisation of the IEEE option PM8955. 

8. Starting the main program. 

If during the test a circuit is found to be faulty, the test stops. 

It is recommended to switch-off and after a few seconds swltch-on 
again. This will reset the micro processor controlled system 
automatically. If the instriment goes In the same faulty situation 
again the table below will Indicate what circuit may be defective: 



Failure in 


NOT TRIC'D 
LED 


REM 

LED 


REP ONLY 
LED 


four right LEDs 
of LED bar 


four left LEDs 
of LED bar 


first part 
of D2082 


off 


off 


on 


not applicable 


not applicable 


second part 
of D2082 


on 


off 


on 


not applicable 


not applicable 


RAM of 
D2064 


on 


on 


on 


off 


off 


Display 

memory 


on 


on 


on 


on 


off 



If no failure is found, all LED's in the LED bar will be lighting for 
about 3 seconds. After this the normal program is executed. 

7.7.2. Service routines 



General 



Five service routines are built in to trace failures in the digital 
sections of the instrument. In the further descriptions the routines 
are called: TEST 1; TEST 2A; TEST 2B; TEST 2C and TEST 2D. 

The routines can be switched on by means of jumper S2001 on the Logic 
Unit All. This jumiper c^ be set into two positions according to the 
figure below: 



POS A 



S2001 



POS B 



D 

2082 



Note : If the jumper is in position B 
the instrument will execute the 
normal program. 
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The following flow gives the procedure for fault finding in 
the digital section: 




* Sm Section 7.7 J.1. 



** Sm Section 7.7 .3.2, 



'** See Section 7.7 



See Section 7.7 .3 .4, 



'See Section 77,3.5. 



uP D2021 
(On socket) 



EPKOH D2082 
(On socket) 




INPUT LOGIC 
D21 16 

(via D2011. D2046 
D2078 and D2104) 
(On socket) 



tT 

NOT REMOTE 
TRIC'D 



BI-DIRECTIONAL 
BUFFER D2101 



(On socket) 



l-I 

REF ONLY 



RAM+I/0 FORTS 
FTIMER D2064 


(On 


socket) 


,8 . 


8 , 


8 



LED BAR 
00000000 



display memory 
D2089, D2102 



PA PB PC 



TEST POSITIONS 
OF S2001 



( sequent.) 



TEST 1 POWER OFF 

POS A 

POS B 
POWER ON 


REMOVE D2H6 


10 10 10 10 
0 1 0 1 0 1 0 I 
WRITTEN INTO 
D2118, REPETITION 
TIME 0,5s 
LED's BLINKING 


1 0 1 a 1 0 1 0 
0 10 10 10 1 
WRITTEN INTO 
D2117, REPETITION 
TIME 0,5s 
LED BLINKING 


REMOVE D210I 


REMOVE 0206 4 


ONE LEO SCROLLS 
WITH A REPETITION 
TIME OF 0,5s 




INSERT 
02064,2101 
POWER ON 








INSERT U2101 


INSERT D2064 
I 0 1 0 1 0 1 0 
0 1 0 1 0 1 0 I 
WRITTEN INTO OUT- 
PUT PORTS OF D2064 
REPETITION TIME 
0,8s APPROX. 






INSERT 
D2U6 
POWER ON 


INSERT D2116 


NOT TRIC'D LED 
BLINKS IF THE 
DISPLAY MEMORY 
IS DEFECTIVE 


REF ONLY LED 
BLINKS IF THE 
INTERNAL RAM OF 
D2064 IS DEFECTIVE 




RAM CHECK 




RAM CHECK 


TEST 20 


CUECK.S ALL INPUT 
SWITCHES OF THE 
MEMORY SECTION + 
A,ALT,CilOP,ADD,B 
AUTO, AC/DC 
TIME/DIV 
PULL FOR DUAL 










BINARY COUNTER 
DISPLAY. READ OUT 
STARTS RANDOM AND 
INCREASES BY 2 IF 
A SWITCH IS DEPRES- 
SED AND RELEASED 




TEST 20 




FIXED OUTPUTS 
(Sec table) 


FIXED OUTPUTS 
(See table) 




FIXED OUTPUTS 
(See table) 
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7,7.3. Description of the Service Routines 

7. 7. 3.1. TEST 1 

This test is a functional check of: 

- micro processor and PROM 

- Output ports D2117 and D2118 

- LED bar unit 

Actions executed by this test; 

- A pattern lOlOlOlO/OlOlOLOl is written into D2117 and D2118 with a 
repetition time of 0,5 s approx. 

The LED's NOT TRIC'D, REP ONLY and REMOTE will blink in the 
following sequence: REMOTE 

REP ONLY + NOT TRIC'D 

The other outputs can be measured by means of an oscilloscope, 

~ One LED of the LED bar scrolls. 

7. 7. 3. 2. TEST 2A 

This test is a functional check of the output ports of D206A, 

Actions executed by this test: 

- Initialisation of D2064 

- A pattern 10101010/01010101 is written to the output ports. 

(Can be measured by means of an oscilloscope, repetition time 0,8s 
approx.) 

7. 7. 3. 3. TEST 2B 

This test is a functional check of: 

1. Tlie internal RAM of D2064 

2, The display memory ( D2089 and D2102) 

Actions executed by this test: 

1. In the the D2064 RAM-test a pattern is written into the LED bar and 
the REP ONLY LED and the REMOTE LED are ON. 

The REP ONLY LED blinks if the internal RAM of D2064 is defective. 
After this test the REMOTE LED extinguishes. 

2. In the display memory test a pattern is written into the LED bar 
and the NOT TRIC'D LED and the REMOTE LED are ON. 

The NOT TRIC'D LED blinks if the display memory is defective. 

Note: The LED bar acts as a binary down counter during this test, 

7. 7. 3. 4. TEST 2C 

This test is a functional check of: 

- Input logic circuits (D2011, D2046, D2078, D2104 and D2116) 

The check^can be carried out by means of an oscilloscope. 

- Checking of the switches of the memory part. 

- Checking of the switches: A, ALT, CHOP, ADD and B. 

- Checking of the switches: AUTO, AC and DC, 

- Checking of the TIME/DIV switch and the PULL FOR DUAL switch. 
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Actions executed by this test: 

- Normal read-in routine for the switches is operative, 

- When operating one of the above mentioned switches, the binary 
representation in the LED bar will be increased by 1 (binary), 

Note: When releasing the pushbuttons the representation in the LED bar 
will be increased by 1 another time. 

The LED bar acts as the display of a binary counter. 

7. 7. 3. 5. TEST 2D 

Eunctional check of the instruments hardware. When measuring with an 
oscilloscope the following signals can be used: 

RW (X2022, unit All) repetition time 2MHz, 

TRGL (X2023, unit All) repetition time 500Hz max., 

DT (X2024, unit All) repetition time 120Hz approx., 

NDRL (X2025, unit All) repetition time 2MHz, 

TRACK(X2026, unit All) repetition time 2MHz, 

It is necessary to apply a signal to the Channel A input socket. 

Actions executed by this test: 

- The instrument is in a fixed mode: 

Single channel (Select channel A) 

TIME/DIV is set 0,2ms/div. 

PRETRIG is set to zero 
No COMPARE 

No X=A/Y=B display (X=t disp) 

No SMOOTH 

No QDART display 

No DUAL slope triggering 

No MIN/MAX mode 

All LED's extinguished 

The positions of the output ports is given in the following table. 

- Constantly starting the take-in cycle by means of the signals 
I0WR8 and DUP3 (D2033 pin 3 and D2006 pin 12). 

- Constantly starting the display cycle by means of the signals 
I0WR8 and DUP2 (D2033 pin 10 and D2087 pin 12). 

The starting will be preceeded by setting SOD at High level, what can 
be used to trigger the measuring oscilloscope. 
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PORT 


SIGNAL 


PIN 


LEVEL 




STAD0 


2 


low 




STADl 


19 


low 




STAD2 


5 


low 


D2118 


STAD9 


16 


low 




STAD10 


6 


low 




STADll 


15 


low 




NOTTRIG'D 


9 


high 




REMOTE 


12 


high 




TBT 


2 


low 




TBC 


19 


low 




TBD 


5 


high 


D2117 


PRTR0 


16 


high 




PRTRl 


6 


high 




PRTR2 


15 


high 




REPONLY 


9 


high 




n t c t 


12 


— 




CQ 


21 


low 




CR 


22 


low 


PA 


CS 


23 


low 


D2064 


CT 


24 


low 




STA 


25 


high 




STB 


26 


high 




STC 


27 


high 




ZEN 


28 


high 




UPCONT 


29 


low 




SEQWC 


30 


low 


PB 


HTRG 


31 


pulse 


D2064 


AVSB 


32 


low 




DOTS 


33 


low 




QDR 


34 


high 




DIR 


35 


high 




AUXCH 


36 


low 




LTXT 


37 


low 




SYNCH 


38 


high 


PC 


DIGCH 


39 


high 


D2064 


DUALOUT 


1 


low 




n,c . 


2 


— 




MIN/MAX 


5 


low 


TIMER 


TIMERIN 


3 


2MHz 


D2064 


TIMEROUT 


6 


20kHz 
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7,7,4, Detailed description of measuring In circuits 

7. 7, 4,1. Measuring the MIN/MAX circuits 

The following procedure is helpful to check the correct operating of 
the MIN/MAX circuits. 

- Depress pushbutton A of the display mode switch SI. 

- Depress pushbutton A of the trigger source switch S16. 

“ Depress pushbutton AUTO of the trigger mode switch S2, 

- Depress the MIN/MAX switch S26. 

- Set the TIME/DIV switch SIO to 0,2ms/dlv, 

- Set the AMPL/DIV switch S6 to 20mV/div. 

- Apply a calibrated square wave of 120mVp-p, 2kHz to the A input 
socket. 

If the trace jumps more than 0,1 division when operating the MIN/KAX 
pushbutton, the adjusting procedure according section 6. 7, 6.1. should 
be carried out. 

- Check that the display of channel A is one square wave. 

- Depress pushbutton B of the display mode switch SI. 

- Check that one zero line is displayed. 

- Depress pushbutton A of the display mode switch SI, 

- Depress 0 of input coupling switch S13. 

- Set the TIME/DIV switch to 0,5ms/div. 

- Depress pushbutton TIME/DIV S26 

- Check that one single zero line is displayed. 

Note : The display is built up from left to right in about 50s. 

Note : If in this case two zero lines are displayed one or both peak 
detectors D2503 and/orD2504 are defective. 

The following procedure is intended to find the defective component, 

- Release pushbutton 0 (S13). 

A. - Apply a pulse signal with the following characteristics to the A 
input socket: positive going pulse width: 50ns 

period time : 100ms 

amplitude : 120mV 

The display will be according the figure below: 



ilillillliHili 

MAT 1401 

correct incorrect 

If the incorrect shape is displayed, replace D2503 and adjust 
according section 6. 7. 6.1. 
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B. “ Apply a pulse signal with the following characteristics to the A 
input socket: negative going pulse width: 50ns 

period time ; 100ms 

amplitude : 120mV 

- The display will be according to the figure below: 




MAT 1102 

correct incorrect 

If the incorrect shape is displayed, replace D2504 and adjust 
according section 6. 7. 6.1. 

C. - Apply a pulse signal with the same characteristics as at point A. 
- The display will be according the figure below: 



6 di w 



MAT 1403 



If L exceeds 0,04 div,, replace D2503 and adjust according section 

6 . 7 . 6 . 1 . 



D. - Apply a pulse signal with the same characteristics as at point B. 
- The display will be according the figure below: 



6 



div. 






MAT 1404 



If L exceeds 0,04 div., replace D2504 and adjust according section 

6 . 7 . 6 . 1 . 



SAFETY INSPECTION AND TESTS AFTER REPAIR AHD MAIHTEHANCE IH THE 
PRIMARY CIRCUIT. 



GENERAL DIRECTIVES 

- Take care that the creepage distances and clearances have not been 
reduced. 

- Before soldering, the wires should be bent through the holes of 
solder tags, or wrapped around the tag in the form of an open U, 
or, wiring ridlglty shall be maintained by cable clamps or cable 
lacing. 

- Replace all insulating guards and -plates. 



SAFETY COMPONENTS 

Components in the primary circuit may only be renewed by components 
selected by Philips, see also clause 7.1.2. 



CHECKING THE PROTECTIVE EARTH CONNECTION 

The correct connection and condition is checked by visual control and 
by measuring the resistance between the protective lead connection at 
the plug and the cablnet/f rame. The resistance shall not be more than 
0,1 ohm. During measurement the mains cable should be moved. 
Resistance variations indicate a defect. 



CHECKING THE INSULATION RESISTANCE 

Measure the insulation resistance at U = 500 V dc between the mains 
connections and the protective lead connections. For this purpose 
set the mains switch to ON. The Insulation resistance shall not be 
less than 2 megaohm. 

NOTE : 2 megaohm is a minimum requirement at 40°C and 95 % Relative 
Humidity. Under normal conditions the insulation resistance 
should be much higher (10. ..20 megaohm). 



CHECKING THE LEAKAGE CURRENT 

The leakage current shall be measured between each pole of the mains 
supply in turn, and all accessible conductive parts connected together 
(including the measuring earth terminal) . 

The leakage current is not excessive if the measured currents from the 
mentioned parts is < 3,5 mA rms . 
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8.6 VOLTAGE TEST 

The instrument shall withstand, without electrical breakdown, the 
application of a test voltage between the supply circuit and 
accessible conductive parts that are likely to become energized. 

The test potential shall be 1500 V rms at supply-circuit frequency, 
applied for one second. 

The test shall be conducted when the instrument is fully assembled, 
and with the primary switch in the ON position. 

During the test, both sides of the primary circuit of the instrument 
are connected together and to one terminal of the voltage test 
equipment; the other voltage test equipment terminal is to be 
connected to the accessible conductive parts. 
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9. PARTS LISTS 

(Subject to alteration without notice) 

9.1. MECHANICAL PARTS 



Fig. 


/Item Qty. 


Ordering number 


Designation 






9.1. 


1 


1 


5322 


447 


90325 


Cabinet brown without handle 






9.1, 


2 


4 


5322 


462 


44297 


Foot (cabinet) 






9.1. 


3 


1 


5322 


498 


54077 


Grip for handle 






9.1. 


4 


2 


5322 


498 


54072 


Bracket for handle 






9.3. 


1 


2 


5322 


520 


14267 


Bearing bush for handle 






9.3. 


2 


2 


5322 


528 


34128 


Ratchet for handle 






9,3. 


3 


2 


5322 


530 


84075 


Spring for handle 






9.3, 


4 


2 


5322 


414 


30043 


Knob brown for handle 






9.3. 


5 


2 


4822 


502 


30085 


Screw for handle 






9.3. 


6 


2 


4822 


532 


10582 


Washer for handle 






9.1. 


5 


1 


5322 


447 


90322 


Front cover brown 






9.1. 


6 


1 


5322 


459 


20271 


Bezel brown 






9.1. 


7 


1 


5322 


480 


34074 


Contrast filter blue 






9.1. 


8 


1 


5322 


455 


81009 


Text plate 






9.1. 


9 


1 


5322 


447 


90323 


Cast aluminium front frame 






9,1. 


10 


1 


5322 


447 


94647 


Cast aluminium rear frame 






9.1. 


11 


1 


5322 


264 


24015 


Calibration terminal 


XI 




9.1. 


12 


1 


5322 


325 


80235 


Grommet for calibration 
terminal 






9.1. 


13 


8 


5322 


267 


10004 


BNC connector 


X2 - 


■ X3 - X5 - X6 - 
















X13 


- X14 - X15 - 
















XI 6 




9.1. 


14 


1 


5322 


535 


84346 


Earthing terminal 


X4 




9.1. 


15 


1 


5322 


505 


14178 


Knurled nut for earthing 
terminal 






9.1. 


16 


1 


5322 


506 


14005 


Hexagonal nut for earthing 
terminal 






9.2. 


1 


1 


5322 


267 


54187 


ADC OUT connector 


XI 0 




9.2. 


2 


1 


4822 


265 


20051 


D.C. power input socket 
incl, switch 


XI 1 




9.1. 


17 


1 


5322 


255 


44088 


Led holder 


B1 




9.1, 


18 


3 


5322 


255 


40231 


Led holder 


BIO 


- Bll - B12 


9.1. 


19 


2 


5322 


381 


14151 


Llghtref lector assembly 






9.1. 


20 


2 


5322 


255 


24015 


Lamp holder 


El - 


E2 
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Fig. 


/Item Qty. 


Ordering 


number 


Designation 




9,4. 


21 


3 


5322 


414 


30046 


Knob brown, dla 10 mm 


R1 - R6 - R11/S17 


9.4. 


21 


3 


5322 


492 


64337 


Clamping spring for knob 


R1 - R6 - R11/S17 


9.4. 


21 


3 


5322 


414 


70016 


Knob cover, brown with dash 


R1 - R6 - R11/S17 


9.4. 


22 


3 


5322 


414 


30044 


Knob brown, dia 10 mm 
shaft dia 4 mm 


R3/S4 - R4/S5 - 
R5/S32 


9.4. 


22 


3 


5322 


414 


70016 


Knob cover, brown with dash 


R3/S4 - R4/S5 - 
R5/S32 


9.4. 


23 


1 


5322 


414 


30046 


Knob brown, dia 10 ram 


R2 


9.4. 


23 


1 


5322 


492 


64337 


Clamping spring for knob 


R2 


9.4. 


23 


1 


5322 


414 


70016 


Knob cover, brown with dash 


R2 


9.4. 


24 


1 


5322 


414 


30047 


Knob brown, dia 6.7-10 mm 
shaft dla 4 ram 


R12 


9.4. 


24 


1 


5322 


492 


64337 


Clamping spring for Knob 


R12 


9.4. 


25 


3 


5322 


414 


30046 


Knob brown, dia 10 mm 


R7/S7 - R8/S9 - 
R9/S11 


9.4. 


25 


3 


5322 


492 


64337 


Clamping spring for knob 


R7/S7 - R8/S9 - 
R9/S11 


9.4. 


25 


3 


5322 


414 


70018 


Knob cover, blue with dash 


R7/S7 - R8/S9 - 
R9/S11 


9.4. 


26 


3 


5322 


414 


30045 


Knob brown, dia 18,7 mm 
shaft dla 6 mn 


S6 - S8 - SIO 


9.4. 


27 


18 


5322 


414 


20038 


Knob brown/ green 
for pusbutton Switch 


SIA-B-C-D-E 
S2A - B - C - D - 
S3 - S12 - S13 - 
S14 - S15 - S16A - 
B - C - D 


9.4. 


28 


1 


5322 


414 


20037 


Knob brown/green spec, 
for pushbutton switch 


S17 


9.4. 


29 


6 


5322 


414 


20036 


Knob brown for pushbutton 
switch 


S19 - S20 - S23 - 
S24 - S25 - S31 


9.4. 


30 


8 


5322 


414 


20038 


Knob brown/green 
for pushbutton switch 


S18 - S21 - S22 - 
S26 - S27 - S28 - 
S29 - S30 


9.2. 


3 


1 


5322 


447 


90324 


Rear panel brown without 
other materials 




9.2. 


4 


2 


5322 


462 


44298 


Foot (rear panel) 




9.2. 


5 


2 


5322 


500 


14228 


Coin slot screw for rear 
panel 




9.2. 


6 


2 


5322 


530 


70324 


Circlip for coin slot screw 




9.2. 


7 


1 


5322 


272 


10226 


Line voltage adapter 
(4 positions + fuseholder) 


SlOl 


9.2. 


8 


1 


5322 


325 


64061 


Line cable cleat 




9.2. 


9 


1 


4822 


321 


10084 


Line cable, european type lOA 


-250V 
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Fig. /Item Qty. Ordering number Designation 



1 


4822 


321 


10092 


Line cable, U.S.A. type 


16 


5322 


276 


14102 


Self-releasing pushbutton segment 


17 


5322 


276 


14117 


Mutual-releasing pushbutton segment 


1 


4822 


266 


20014 


D.C. Power input cord set 


2 


5322 


255 


40331 


Heatsink for V217/V218 on tinit A2 


1 


5322 


401 


10793 


S-clip for V2504/V2506 on UNIT AlO 


1 


5322 


466 


30124 


Magnetic shield for C.R.T, 


1 


5322 


492 


64767 


Clamping strip for C.R.T, 


1 


4822 


502 


11154 


Screw for C.R.T. clamping strip 


1 


5322 


505 


10706 


Square nut for C.R.T. clamping strip 


1 


5322 


532 


74014 


C.R.T. (rubber C.R.T. socket) 


3 


5322 


528 


20333 


Coupling disc for R7/S7 - R8/S9 - R9/S11 


3 


5322 


532 


60758 


Coupling bush for R7/S7 - R8/S9 - R9/S11 


3 


5322 


528 


20335 


Coupling disc for R7/S7 - R8/S9 - R9/S11 


3 


5322 


532 


11068 


Ring for R7/S7 - R8/S9 - R9/S11 


6 


5322 


466 


94649 


Plastic coupling plate for A304 - A305 - A306 
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FIG. 9.1. Front view showing Itea nisabers. 




m M 0 
0 0 0 



0 0 0 
0 0 0 
0 0 0 
0 0 0 0 




mat 1399 



FIG. 9.2. Resr view shotting item nuabers. 



J 
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FIG. 9.3. Handle Itemnuabera. 






MAT 1361 




PIG. 9.4. Knobe 





Archief RadioDatabase.nl 



BAMA KOPIE 



9.2, ELECTRICAL PARTS 
UNITS 



1 


5322 


219 


80576 


A1 


AC power unit 


1 


5322 


216 


51032 


A2 


DC power print unit 


1 


5322 


219 


80577 


A3 


Frontplate unit 


1 


5322 


216 


51039 


A301 


Attenuator print 


1 


5322 


105 


34034 


A302 


Atteniiator switch unit (2x att. switch + 
components) 


1 


5322 


282 


10198 


A303 


TB switch unit (switch + components) 


1 


5322 


276 


60221 


A304 


Memory switch unit + cable 


1 


5322 


219 


80578 


A305 


Led bar unit + cables 


1 


5322 


276 


60222 


A306 


Smooth switch unit 


1 


5322 


216 


51051 


A307 


Triple led unit 


1 


5322 


320 


40097 


A7 


Delay line unit 


1 


5322 


216 


51033 


A8 


5V DC print unit 


1 


5322 


216 


51034 


A9 


Adaption print unit 


1 


5322 


216 


51035 


AlO 


MIN/MAX print unit 


1 


5322 


216 


51036 


All 


Logic print unit 


1 


5322 


216 


51049 


A1103 


T&H unit 


1 


5322 


216 


51037 


A12 


Aux, channel unit 


1 


5322 


219 


80579 


A13 


EHT unit (D201) 


1 


5322 


216 


51038 


A14 


IEEE INTERFACE print unit (optional) 
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Capacitors 



POSNR DESCRIPTIOH ORDERING CODE 



c 


10 


SOCKET, LED 


L'.iD HOLDER 




5322 


255 


40231 


. c 


lOOl 


CAPACITOR, FOIL 


470NF 10*2 


lOOV 


4822 


121 


40438 


c 


1032 


CAPACI10R,FOIL 


470NF 10% 


lOOV 


4822 


121 


40438 


c 


1003 


CAPACITOR, FOIL 


220HF 10% 


lOOV 


4822 


121 


40427 


c 


1004 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


1006 


CAP,ELECTROLYT. 


15UF-10■^5Q 


16 


4822 


124 


20687 


c 


1007 


CAPACITOR, CERAM 


22HF-20+S0 


40 


4822 


122 


30103 


c 


looe 


CAPACITOR, CERAM 


0.56PF 0,25PF 


IQQ 


5322 


122 


34039 


c 


101 


CAPACITOR, PAPER 


220NF 10% 


250V 


5322 


121 


44142 


c 


1011 


CAPACITOR, CERAM 


4.7NF 10 


100 


4822 


122 


30128 


c 


1012 


CAPACITC R, CERAM 


4,7NF 10 


100 


4822 


122 


30128 


c 


1013 


CAPACITC R, CERAM 


3.9NF 10 


100 


4822 


122 


30098 


c 


1016 


CAP.ELELTROLYT. 


15UF-10+50 


16 


4822 


124 


20687 


c 


1017 


CAPACITtR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


1018 


CAP,ELE(TROLYT. 


15UF-10+50 


16 


4822 


124 


20637 


/N. 

Kf 


1019 


CAP,ELE(TROLYT. 


15UF-10+50 


16 


4822 


124 


20687 


c 


1201 


CAPACITOR, CERAM 


150PF 2 


100 


4822 


122 


31085 


c 


1202 


CAPACITOR, FOIL 


150NF 10% 


lOOV 


4822 


121 


40423 


c 


1203 


CAPACITOR, CERAM 


270PF 10 


100 


4822 


122 


30095 


c 


1204 


CAPACITOR, FOIL 


2.4NF 1% 


63V 


5322 


121 


54054 


c 


1205 


CAPACITOR, CERAM 


82PF 2 


100 


4822 


122 


31243 


c 


1206 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1207 


CAPACITOR, FOIL 


2.2UF 5% 


lOOV 


5322 


121 


44246 


c 


1208 


CAP,ELECTROLYV. 


4.7UF-10-I-50 


63 


4822 


124 


20726 


c 


1209 


CAPACITOR. CERAM 


INF ID 


100 


4822 


122 


30027 


c 


1210 


CAPACITOR, CERAM 


22NF-2O+S0 


40 


4822 


122 


30103 


c 


1211 


CAPACITOR, CERAM 


22HF-20+80 


40 


4822 


122 


30103 


c 


1212 


CAPACITOR, CERAM 


22NF-20-1-SO 


40 


4822 


122 


30103 


c 


1213 


CAP.ELECTROLYT. 


15UF-10+50 


16 


4822 


124 


20687 


c 


1214 


CAP.ELECTRDLYT, 


15UF-10+50 


16 


4822 


124 


20687 


c 


1216 


CAP.ELECTROLYT. 


15UF-10+50 


16 


4822 


124 


20687 


c 


1401 


CAPACITOR, CERAM 


22NF-20+30 


40 


4822 


122 


30103 


c 


1402 


CAPACITOR, CERAM 


INF 10 


100 


4822 


122 


30027 


c 


1404 


CAPACITOR, FOIL 


220NF 10% 


lOOV 


4822 


121 


40427 


c 


1406 


CAPACITOR, CERAM 


0,56PF 0,25PF 


100 


5322 


122 


34039 


c 


1407 


CAPACITOR, CERAM 


0,56PF 0.25PF 


100 


5322 


122 


34039 


c 


1408 


CAPACITOR, CERAM 


0,56PF 0.25PF 


100 


5322 


122 


34039 


c 


1409 


CAPACITOR, TRIMM 


3,5PF 




5322 


125 


50048 


c 


1411 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


1412 


CAPACITOR, CERAM 


^2NF-20■^S0 


40 


4822 


122 


30103 


c 


1413 


CAPACITOR, FOIL 


22NF 10% 


250V 


4322 


121 


40407 


c 


1414 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


1416 


CAPACITtR, FOIL 


22NF 10% 


250V 


4822 


121 


40407 


c 


1417 


CAPACITOR, FOIL 


lOONF 10% 


250V 


4322 


121 


41161 


c 


1418 


CAPACITf.R.FOU 


lOONF 10% 


250V 


4822 


121 


41161 


c 


1419 


CAPACITOR, FOIL 


lOONF 10% 


250V 


4822 


121 


41161 


c 


1421 


CAPACITOR, FOIL 


lOONF 10% 


250V 


4822 


121 


41161 


c 


1501 


CAPACITOR, CERAM 


22NF-20+80 


40 


4322 


122 


30103 


c 


1502 


CAPACITOR, CERAM 


22NF-20+SO 


40 


4822 


122 


30103 


c 


1503 


CAPACI'OR, CERAM 


22NF-20+SO 


40 


4822 


122 


30103 


c 


1504 


CAPACITOR, CERAM 


IPF 0.25PF 


100 


4822 


122 


30104 


c 


1506 


CAPACnOR, CERAM 


10HF-2Q+80 


40 


4822 


122 


30043 


c 


1507 


CAPACITOR, FOIL 


lONF 


630V 


4822 


121 


41134 


c 


1508 


CAPACITOR, CERAM 


5,3NF 10 


100 


4822 


122 


30099 


c 


1509 


CAPACITOR, FOIL 


1.5NF 10% 


1600V 


4822 


121 


40354 


c 


1511 


CAPACITOR, CERAM 


22NF-2Q+80 


40 


4822 


122 


30103 


c 


1512 


CAPACITOR, FOIL 


1,5NF 10% 


1600V 


4822 


121 


40354 


c 


1513 


CAPACIT JR, FOIL 


1,5NF 10% 


1600V 


4822 


121 


40354 


c 


1601 


CAPACITOR, FOIL 


530NF 10% 


lOOV 


4822 


121 


40434 


c 


1602 


CAPACITOR, CERAM 


47PF 2 


100 


4822 


122 


31072 


c 


1701 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1702 


CAPACITOR, CERAM 


lOPF 2 


100 


4822 


122 


51054 
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DESCRIPTIDH 






ORDERING 


CODE 


C 


1703 


CAPACITOR, CERA4 


lOPF 2 


100 


4822 


122 


51054 


c 


1704 


CAPACITOR, FOIL 


INF IX 


630V 


4822 


121 


50591 


c 


1706 


CAPACITOR, CERAM 


220PF 2 


100 


4822 


122 


31506 


c 


1707 


CAPACITOR, CERAM 


33PF 2 


100 


4822 


122 


31067 


c 


1708 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1709 


CAPACITOR, CERAM 


] ONF-ZO+50 


100 


4822 


122 


31414 


c 


1710 


CAPACITOR, CERAM 


INF 10 


100 


4822 


122 


30027 


c 


1751 


CAPACITOR, FOIL 


INF IX 


630V 


4822 


121 


50591 


c 


1752 


CAPACITOR, CERAM 


220PF 2 


100 


4822 


122 


31506 


c 


1753 


CAPACITCR, CERAM 


33PF 2 


100 


4822 


122 


31067 


c 


1754 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1755 


CAPACITOR, CERAM 


INF 10 


100 


4822 


122 


30027 


c 


1756 


CAPACITOR, CERAM 


lONF-20+50 


100 


4322 


122 


31414 


c 


ISOl 


CAPACITOR, CERAM 


220PF 2 


100 


4822 


122 


31506 


c 


1802 


CAPACITOR, CERAM 


220PF 2 


100 


4822 


122 


31506 


c 


1851 


CAP.ELECTROLYT. 


33UF-10+50 


16 


4822 


124 


20688 


c 


1852 


CAPACITOR, CERAM 


10NF~20+50 


100 


4822 


122 


31414 


c 


1853 


CAPACITCR, CERAM 


10NF-20+SO 


100 


4822 


122 


31414 


c 


1854 


CAPACITCR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1855 


CAP, ELEC .TAKTAL 


6,SUF 20X 


25V 


5322 


124 


14081 


c 


1857 


CAP, ELEC TRDLYT. 


33UF-10+50 


16 


4822 


124 


20688 


c 


1858 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1859 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1862 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1863 


CAP.ELECTROLYT. 


33UF-10+50 


16 


4822 


124 


20688 


c 


1864 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1866 


CAPACITOR, CERAM 


10NF-20+5D 


100 


4822 


122 


31414 


c 


1867 


CAPACITOR, CERAM 


lONF-20+50 


IDO 


4822 


122 


51414 


c 


1868 


CAPACI :OR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1869 


CAP.ELECTROLYT. 


33UF-10+50 


16 


4822 


124 


20688 


c 


1871 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


1872 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1873 


CAPACITCR, CERAM 


lONF-20+50 


100 


4822 


122 


51414 


c 


1901 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1902 


CAP, ELEC. TANTAL 


6,8UF 20X 


25V 


5322 


124 


14081 


c 


1903 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1904 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


1905 


CAPACITOR, CERAM 


150PF 2 


100 


4822 


122 


31085 


c 


1905 


CAPACITOR, CERAM 


150PF 2 


100 


4822 


122 


31085 


c 


1907 


CAPACITOR, CERAM 


330PF 2 


100 


5322 


122 


34148 


c 


1908 


CAPACITOR. CERAM 


330PF 2 


100 


5322 


122 


34148 


c 


1909 


CAPACITOR, CERAM 


:30PF 2 


100 


5322 


122 


34148 


c 


1910 


CAPACITOR, CERAM 


i30PF 2 


100 


5322 


122 


34148 


c 


1931 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


200 


CAPACITOR, FOIL 


lOONF lOX 


lOOV 


5322 


121 


40323 


c 


2001 


CAPACITOR, CERAM 


470PF 10 


100 


4822 


122 


30034 


c 


2003 


CAPACITOR, CERAM 


350PF 2 


100 


5322 


122 


34148 


c 


2004 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2006 


CAPACITOR, CERAM 


IQNF-20+50 


100 


4822 


122 


31414 


c 


2007 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


51414 


c 


2008 


CAP.ELECTROLYT. 


220UF-10+50 


10 


4822 


124 


20681 


c 


2009 


CAP, ELEC. TANTAL 


6,8UF 20X 


16V 


5322 


124 


14069 


c 


201 


CAPACITCR, CERAM 


22NF-20+SO 


40 


4822 


122 


30103 


c 


2010 


CAP.ELECTROLYT. 


33UF 40X 


lOV 


4822 


124 


20945 


c 


2011 


CAP, ELEC. TANTAL 


6,SUF 20X 


16V 


5322 


124 


14069 


c 


2012 


CAP, ELEC. TANTAL 


6,SUF 20X 


16V 


5322 


124 


14069 


c 


2013 


CAPACnOR, CERAM 


18PF 2 


100 


4822 


122 


31061 


c 


2014 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2015 


CAPACITCR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


0 


2016 


CAP, ELEC. TANTAL 


5,8UF 20X 


16V 


5322 


124 


14069 


c 


2017 


CAP, ELEC. TANTAL 


6,8UF 20X 


16V 


5322 


124 


14069 


c 


2018 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2019 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


202 


CAPACITOR, FOIL 


680NF lOX 


lOOV 


5322 


121 


40233 


c 


2021 


CAPACITOR, CERA, 4 


47PF 2 


100 


4822 


122 


31072 



Archief RadioDatabase.nl 



BAMA KOPIE 



9-9 



POSNR 


DESCRIPTION 






ORDERING 
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C 


2022 


CAPACITOR, CERA>1 


lOOPF 2 


100 


4822 


122 


31504 


C 


2025 


CAPACITOR, CERAM 


lOOPF 2 


100 


4822 


122 


31504 


c 


202^ 


CAP, ELEC .TANTAL 


6,8UF 20J! 


16V 


5322 


124 


14069 


c 


2026 


CAP, ELEC .TANTAl 


6,aUF 20Y. 


16V 


5322 


124 


14069 


c 


2027 


CAP, ELEC. TANTAL 


6.8UF 2QX 


16V 


5322 


124 


14069 


c 


2028 


CAPACITtR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2029 


CAPACITtR, CERAM 


lONF-20+50 


lOQ 


4822 


122 


31414 


c 


203 


CAP, ELEC. TANTAL 


4700UF"10+30 


40 


4822 


124 


70326 


c 


2051 


CAPACITOR, CERAM 


lQNF-20+50 


100 


4822 


122 


31414 


c 


2052- 


CAPACITOR, CERAM 


10NF-20+5Q 


100 


4822 


122 


31414 


c 


2053 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2034 


CAPACITOR, CERAM 


1DNF-20+5D 


100 


4822 


122 


31414 


c 


2035 


CAPACITOR, CERAM 


470PF 10 


100 


4822 


122 


30034 


c 


2035 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2037 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2038 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2039 


CAPACITOR, CERAM 


18PF 2 


100 


4822 


122 


31061 


c 


204 


CAPACITOR, FOIL 


lOONF lOX 


lOOV 


5322 


121 


40323 


c 


2040 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2041 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


51414 


c 


2042 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2043 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


51414 


c 


2044 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2046 


CAP, ELEC. TANTAL 


6,8L)F 20% 


16V 


5322 


124 


14069 


c 


2047 


CAP, ELEC. TANTAL 


6,SOF 20% 


16V 


5322 


124 


14069 


c 


2048 


CAPACITOR, CERAM 


33PF 2 


100 


4822 


122 


31067 


c 


2049 


CAP, ELEC. TANTAL 


6,8UF 20% 


16V 


5322 


124 


14069 


c 


2050 


CAPACITOR, CERAM 


1CNF-2Q+50 


100 


4822 


122 


51414 


c 


2051 


CAPACITOR, CERAM 


10NF-20+5D 


100 


4822 


122 


31414 


c 


2052 


CAPACITOR, CERAM 


5.6PF 0,25PF 


100 


4822 


122 


31047 


c 


2053 


CAPACI'OR, CERAM 


4,7NF 10 


100 


4822 


122 


30123 


c 


2054 


CAPACITOR, CERAM 


4.7NF 10 


100 


4822 


122 


30123 


c 


2056 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2057 


CAPACITOR. CERAM 


IONF-20+5D 


100 


4822 


122 


31414 


c 


2058 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2059 


CAPACITOR, CERAM 


10NF-20+5D 


100 


4822 


122 


31414 


c 


206 


CAP,ELE(,TROLYT. 


3,3UF-10+50 


63 


4822 


124 


20725 


c 


2061 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2062 


CAPACITOR, CERAM 


10NF-2Q+50 


100 


4822 


122 


31414 


c 


2063 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2064 


CAP, ELEC. TANTAL 


2,2UF 20% 


16V 


4822 


124 


10204 


c 


2066 


CAPACI. OR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2067 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


51414 


c 


2068 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2069 


CAPACITOR, CERAM 


lONF-20+50 


ICO 


4822 


122 


31414 


c 


207 


CAPACITOR, FOIL 


6S0NF 10% 


lOOV 


5322 


121 


40233 


c 


2071 


CAPACITOR, CERAM 


10NF-2C+50 


100 


4822 


122 


51414 


c 


2072 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


51414 


c 


208 


cap,ele:trolyt. 


47UF-10+50 


25 


4822 


124 


20699 


c 


209 


cap,ele:trolyt. 


lOLIF-lO+50 


63 


4822 


124 


20728 


c 


211 


cap,electrolyt. 


68UF-10+50 


16 


4822 


124 


20689 


c 


215 


CAPACITOR, FOIL 


22NF 10% 


1600V 


4822 


121 


40196 


c 


219 


CAPACITOR, FOIL 


22NF 10% 


1600V 


4322 


121 


40196 


c 


221 


cap.electrolyt. 


4,7UF“i0'f'50 


250 


4822 


124 


21157 


c 


222 


cap.electrolyt. 


lQQUF-10+50 


40 


4822 


124 


20715 


c 


223 


cap.electrolyt. 


150UF-10+50 


16 


4822 


124 


20586 


c 


224 


cap.electrolyt. 


1500F-10+50 


16 


4822 


124 


20536 


c 


226 


CAP.ELECTROLYT. 


68UF-10+50 


6,3 


4822 


124 


20671 


c 


227 


cap.electrolyt. 


470UF-10+50 


6,3 


4822 


124 


20673 


c 


228 


cap.electrolyt. 


150UF-10+50 


16 


4822 


124 


2D586 


c 


229 


cap.electrolyt. 


150UF-10+50 


16 


4822 


124 


205S6 


c 


2301 


CAPACITOR, CERAM 


I0NF-20+5D 


100 


4822 


122 


31414 


c 


2302 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2303 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2304 


CAPACITOR, CERAM 


10NF-20+5O 


100 


4822 


122 


31414 
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c 


2306 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2307 


CAPACITOR, CERAM 


10NF-20+5Q 


100 


4822 


122 


31414 


c 


2308 


CAP.ELECTROLYT. 


350F-10+50 


16 


4822 


124 


20683 


c 


2309 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


231 


CAP.ELECTROLYT. 


4,70F-10+50 


250 


4822 


124 


21157 


c 


2311 


CAPACITtR, CERAM 


10NF-2C+50 


100 


4822 


122 


31414 


c 


2512 


CAP.ELEtTROLYT. 


33UF-1C+50 


16 


4822 


124 


20688 


c 


2324 


POTM, TRIMMING 


2Z0E CERM LIN 


0,5W 


5322 


101 


14009 


c 


2351 


CAPACITCR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2552 


CAPACITCR, CERAM 


10NF-20+5!J 


100 


4822 


122 


31414 


c 


2353 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2354 


CAPACITOR, CERAM 


IONF-20+50 


100 


4822 


122 


31414 


c 


2374 


POTM, TRIMMING 


220E CERM LIN 


0,5U 


5322 


101 


14009 


c 


2500 


CAPACITCR, CERAM 


lONF-20+50 


lOQ 


4822 


122 


31414 


c 


2501 


CAPACITOR, CERAM 


22PF 2 


100 


4822 


122 


31063 


c 


2503 


CAPACITOR, CERAM 


22PF 2 


100 


4822 


122 


31063 


c 


2504 


CAPACITOR, CERAM 


150PF 2 


100 


4822 


122 


31085 


c 


2506 


CAPACITOR, CERAM 


I50PF 2 


100 


4822 


122 


31085 


c 


2508 


CAPACITOR, CERAM 


lONF-20+50 


lOD 


4822 


122 


31414 


c 


2509 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


251 


CAP,ELECTROLYT. 


lOOOUF-10+50 


10 


5322 


124 


24249 


c 


2510 


CAPACITCR, CERAM 


INF 10 


100 


4822 


122 


30027 


c 


2512 


CAPACITTR, CERAM 


22PF 2 


100 


4822 


122 


31063 


c 


2513 


CAPACITOR, CERAM 


lOOPF 2 


100 


4822 


122 


31504 


c 


2514 


CAPACITTR, CERAM 


22PF 2 


100 


4822 


122 


31063 


c 


2515 


CAPACITTR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2516 


CAPACITOR, CERAM 


22PF 2 


100 


4822 


122 


31063 


c 


2517 


CAPACITOR, CERAM 


lOOPF 2 


100 


4822 


122 


31504 


c 


2518 


CAPACITOR, CERAM 


22PF 2 


100 


4822 


122 


51063 


c 


252 


CAP,ELECTROLYT. 


lOOUF-lO+SO 


10 


5322 


124 


24263 


c 


2520 


CAPACITOR, CERAM 


INF 10 


100 


4822 


122 


30027 


c 


2521 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2523 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2524 


CAPACITOR, CERAM 


150PF 2 


100 


4822 


122 


31085 


c 


2525 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


51414 


c 


2526 


CAPACITOR, CERAM 


680PF 10 


100 


4822 


122 


30053 


c 


2527 


CAPACITOR, CERAM 


150PF 2 


100 


4322 


122 


31085 


c 


2528 


CAPACITOR, CERAM 


680PF 10 


100 


4822 


122 


50053 


c 


2529 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2530 


CAPACITOR, CERAM 


lONF'20+50 


100 


4822 


122 


31414 


c 


2531 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2532 


CAPACITOR, CERAM 


10NF~20+50 


100 


4822 


122 


31414 


c 


2533 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2534 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2536 


CAPACI'OR. CERAM 


lONF-ZO+50 


100 


4822 


122 


31414 


c 


2537 


CAP, ELEC. TANTAL 


6,80F 20 % 


25V 


5322 


124 


14081 


c 


2538 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2539 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2542 


CAP, ELEC. TANTAL 


6,8UF 20X 


25V 


5322 


124 


14081 


c 


2543 


CAP, ELEC, TANTAL 


6,SUF 2CJi 


25V 


5322 


124 


14081 


c 


2544 


CAP, ELE:. TANTAL 


e,80F 20% 


25V 


5322 


124 


14081 


c 


2547 


CAP, ELE:. TANTAL 


6,8UF 20% 


25V 


5322 


124 


14081 


c 


2548 


CAPACITTR, CERAM 


10NF-^0^•S0 


100 


4822 


122 


31414 


c 


2549 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2551 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 
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C 


2552 


CAP,ELEf .TAN7AL 


6, Slip 20X 


25V 


5322 


124 


14081 


c 


2553 


CAPACITL R,CERAt1 


lONF-20+50 


100 


4322 


122 


31414 


c 


2554 


CAPACnt R,CERAi’1 


lONF-20+50 


100 


4822 


122 


31414 


c 


2556 


CAPACITC R, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2557 


CAPjELEf .TANTAL 


6,8UF 20?; 


25V 


5322 


124 


14081 


c 


2558 


CAP,ELE(. .TANTAL 


6,8UF 20S 


25V 


5322 


124 


14081 


c 


2559 


CAP,ELEC;TROLYT. 


53UF 40X 


lOV 


4822 


124 


20945 


c 


2562 


CAPACITOR, CERAM 


lOHF-20+50 


100 


4822 


122 


31414 


c 


256 3 


CAPACITOR, CERAr, 


lONF-20+50 


100 


4822 


122 


31414 


c 


2564 


CAP,ELEOTR0LYT. 


53UF 40% 


lOV 


4822 


124 


20945 


c 


2566 


CAP,ELECTROLYT. 


33UF 40% 


lOV 


4822 


124 


20345 


c 


2567 


CAPACITOR, CERAM 


10NF-20+5C 


100 


4322 


122 


31414 


c 


2568 


CAPACITOR, CERAM 


10NF-20+50 


100 


4822 


122 


31414 


c 


2569 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2571 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2572 


CAP,ELECTROLYT. 


33UF 40% 


lOV 


4822 


124 


20945 


c 


2573 


CAPACITOR, CERAM 


10NF-20+50 


100 


4322 


122 


31414 


c 


2574 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2576 


CAPACITOR, CERAM 


lONF-20+50 


100 


4822 


122 


31414 


c 


2577 


CAP,ELECTRCtlYT. 


33UF 40% 


lOV 


4822 


124 


20945 


c 


2578 


CAP,ELECTROLYT. 


33UF 40% 


lOV 


4822 


124 


20945 


c 


2691 


CAPACITOR, CERAM 


INF 10 


100 


4822 


122 


30027 


c 


301 


CAPACITOR, FOIL 


lOONF 10% 


400V 


4822 


121 


40012 


c 


305 


CAPACITOR, CERAM 


47PF 2 


500 


4822 


122 


31072 


c 


307 


CAPACITOR, TRIMM 


2,0-18P TRIM 




5322 


125 


50051 


c 


508 


CAPACITOR, CERAM 


47PF 2 


500 


4822 


122 


31072 


c 


309 


CAPACITOR, CERAM 


I5PF 2 


500 


48 22 


122 


31197 


c 


310 


CAPACITOR, CERAM 


15PF 2 


500 


4822 


122 


31197 


c 


311 


CAPACITOR, CERAM 


12PF 2 


500 


4822 


122 


31196 


c 


312 


CAPACITOR, CERAM 


3,9PF 0,25PF 


500 


4822 


122 


31217 


c 


313 


CAPACn ORj'^RIMM 


5,5PF 




5322 


125 


54027 


c 


314 


CAPACITOR, TRIMM 


5,5PF 




5322 


125 


54027 


c 


315 


CAPACITOR, CERAM 


1,5PF C,25PF 


500 


4822 


122 


31184 


c 


316 


CAPACITOR, TRIMM 


3PF 




5322 


125 


54026 


c 


317 


CAPACITOR, TRIMM 


3PF 




5322 


125 


54026 


c 


318 


CAPACITOR, TRIMM 


3PF 




5322 


125 


54026 


c 


319 


CAPACITilR, TRIMM 


3PF 




5322 


125 


54026 


c 


320 


CAPACITOR, CERAM 


3,3PF 0,25PF 


500 


4822 


122 


31188 


c 


321 


CAPACITOR, CERAM 


27PF 2 


100 


4822 


122 


50045 


c 


322 


CAPACITi)R, CERAM 


120PF 2 


100 


4822 


122 


31548 


c 


324 


CAPACITOR, CERAM 


12QPF 2 


100 


4822 


122 


31348 


c 


351 


CAPACnOR, CERAM 


39PF 2 


500 


4822 


122 


31203 


c 


353 


CAPACITOR, CERAM 


22HF-20+8C 


40 


4822 


122 


30103 


c 


354 


CAPACITOR, CERAM 


2,2PF 0,25PF 


100 


5322 


122 


34198 


c 


356 


CAPACITOR, FOIL 


150NF 10% 


lOOV 


4822 


121 


40423 


c 


357 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


358 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30105 


c 


359 


CAPACITOR, CERAM 


15PF 2 


500 


4822 


122 


31197 


c 


361 


CAPACITOR, CERAM 


18PF 2 


500 


4822 


122 


31198 


c 


562 


CAPACITOR, CERAM 


150PF 2 


100 


4822 


122 


31413 


c 


401 


CAPACITOR, FOIL 


lOONF 10% 


400V 


4822 


121 


40012 


c 


405 


CAPACITOR, CERAM 


47PF 2 


500 


4822 


122 


31072 


c 


407 


CAPACITOR, TRIMM 


2,0-lSP TRIM 




5322 


125 


50051 


c 


408 


CAPACITOR, CERAM 


47PF 2 


500 


4822 


122 


31072 


c 


409 


CAPACITOR, CERAM 


15PF 2 


500 


4822 


122 


31197 


c 


410 


CAPACITOR, CERAM 


15PF 2 


500 


4822 


122 


31197 


c 


411 


CAPACITOR, CERAM 


12PF 2 


500 


4522 


122 


31196 


c 


412 


CAPACITOR, CERAM 


j,9PF 0,25PF 


500 


4322 


122 


51217 


c 


413 


CAPACITOR, TRIMM 


5,5PF 




5322 


125 


54027 


c 


414 


CAPACITOR, TRIMM 


5,5PF 




5322 


125 


54027 


c 


415 


CAPACITOR, CERAM 


1,5PF 0,25PF 


500 


4522 


122 


31184 


c 


416 


CAPACITOR, TRIMM 


3PF 




5322 


125 


54026 


c 


417 


CAPACITOR, TRIMM 


3PF 




5322 


125 


54026 


c 


418 


CAPACITOR, TRIMM 


5,5PF 




5322 


123 


54027 


c 


419 


CAPACITOR, TRIMM 


5PF 




5322 


125 


54026 
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C 


420 


CAPACITOR, CERAM 


3-,3PF 0,25PF 


500 


4822 


122 


31188 


c 


421 


CAPACITOR, CERAM 


27PF 2 


100 


4822 


122 


30045 


c 


422 


CAPACITOR, CERAM 


12QPF 2 


100 


4822 


122 


31348 


c 


424 


CAPACITOR, CERAM 


120PF 2 


100 


4822 


122 


31348 


c 


451 


CAPACITfR, CERAM 


lDKF-20+50 


100 


4822 


122 


31414 


c 


501 


CAPAC1TC.R, CERAM 


47PF 2 


100 


4822 


122 


31072 


c 


502 


CAPACITCRrTRlMM 


2CPF 




4822 


125 


50045 


c 


503 


CAPACITCR, CERAM 


180PF 2 


100 


4322 


122 


31352 


c 


50 4 


CAPACITCR, CERAM 


5,6PF 0.25PF 


100 


4822 


122 


31047 


c 


507 


CAPACITCR, TRIMM 


3,5PF 




5322 


125 


5004S 


c 


509 


CAPACITOR, CERAM 


22MF-20+80 


40 


4822 


122 


30103 


c 


510 


CAPACITOR, CERAM 


33PF 2 


100 


4822 


122 


31067 


c 


511 


CAPACITCR, CERAM 


ISPF 2 


100 


4822 


122 


31061 


c 


513 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


517 


CAPACITOR, CERAM 


22NF-20+S0 


40 


4822 


122 


30103 


c 


518 


CAPACI'TOR, CERAM 


22NF-20+8Q 


40 


4822 


122 


30103 


c 


519 


CAPACITOR, CERAM 


22NF-20+8C 


40 


4822 


122 


30103 


c 


521 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


522 


CAPACITOR, CERAM 


150PF 2 


100 


4822 


122 


31085 


c 


523 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


524 


CAP,ELErTROLYT. 


15UF-10+50 


16 


4822 


124 


20687 


c 


527 


CAP,ELECTROLYT. 


15UF-10+5Q 


16 


4822 


124 


20687 


c 


528 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


529 


CAP,ELECTROLYT. 


15UF-10+50 


16 


4822 


124 


20687 


c 


530 


CAPACITDR, CERAM 


22NF-20+8C 


40 


4822 


122 


30103 


c 


531 


CAP,ELECTROLYT. 


15UF-10+50 


16 


4822 


124 


20687 


c 


532 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


50103 


c 


601 


CAPACITOR, CERAM 


47PF 2 


100 


4822 


122 


31072 


c 


602 


CAPACITOR, TRIMM 


20PF 




4822 


125 


50045 


c 


603 


CAPACITOR, CERAM 


D80PF 2 


100 


4822 


122 


31352 


c 


604 


CAPACITOR, CERAM 


j,6PF 0.25PF 


100 


4822 


122 


31047 


c 


607 


CAPACITOR, TRIMM 


3,5PF 




5322 


125 


50048 


c 


609 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


610 


CAPACITOR, CERAM 


33PF 2 


100 


4822 


122 


31067 


c 


611 


CAPACITOR, CERAM 


lOPF 2 


100 


4822 


122 


31054 


c 


613 


CAPACITOR, CERAM 


22NF'20+80 


40 


4822 


122 


30103 


c 


616 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


617 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


618 


CAPACITOR, CERAM 


22HF-20+SO 


40 


4822 


122 


30103 


c 


619 


CAPACITDR, CERAM 


22NF-20+SO 


40 


4322 


122 


3 01 0 3 


c 


621 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


622 


CAPACITOR, CERAM 


150PF 2 


100 


4322 


122 


31085 


c 


623 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30105 


c 


627 


CAP.ELECTROLYT, 


150F-10+50 


16 


4822 


124 


20687 


c 


629 


CAP,ELECTRQLYT. 


150F-10+50 


16 


4822 


124 


20687 


c 


630 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


631 


CAP,ELECTROLYT. 


150F-10+50 


16 


4822 


124 


20687 


c 


652 


CAPACITOR, CERAM 


22NF-2Q+80 


40 


4822 


122 


30103 


c 


701 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


702 


CAPACITDR, CERAM 


27CPF 10 


100 


4822 


122 


50095 


c 


703 


CAPACITDR, CERAM 


2.7NF 10 


100 


4822 


122 


30057 


c 


704 


CAPACITDR, CERAM 


2,7NF 10 


100 


4822 


122 


30057 


c 


705 


CAPACITOR, CERAM 


4,7NF-20+80 


40 


4822 


122 


31125 


c 


706 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


30103 


c 


707 


CAPACITOR, CERAM 


22NF-20+80 


40 


4822 


122 


50103 
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9-13 



P03HR 


DESCRIPTION 








ORDERING 


CODE 


C 


SOI 


CAPACITCRjCERAII 


22NF-20■^80 


40 


4822 


122 


30103 


c 


302 


CAPACITLR,CERA'1 


18PF 


2 


100 


4822 


122 


31061 


c 


803 


CAPACITC R, FOIL 


lONF 




630V 


4822 


121 


41134 


c 


SO-1 


CAPACITCR, CERAM 


ISOPF 


2 


100 


4822 


122 


31352 


c 


80S 


CAPACITtR, CERAM 


IPF 0, 


25PF 


100 


4822 


122 


30104 


c 


806 


CAPACITOR, CERAM 


INF 


10 


100 


4822 


122 


30027 


c 


807 


CAPACITOR, CERAM 


56PF 


2 


100 


4822 


122 


31521 


c 


308 


CAPACITOR, CERAfi 


47PF 


2 


100 


4822 


122 


31072 


c 


309 


CAPACITCR.TRIMM 


40PF 






4822 


125 


50092 


c 


810 


CAPACITOR, CERAM 


IFF 0, 


25PF 


100 


4822 


122 


30104 


c 


311 


CAPACITOR, TRIMM 


40PF 






4822 


125 


50092 


c 


312 


CAPACITOR, CERAM 


33PF 


2 


100 


4822 


122 


31067 


c 


815 


CAPACITOR, CERAM 


22NF-20-P80 


40 


4822 


122 


30103 


c 


814 


CAPACITOR, CERAM 


lOPF 


2 


100 


4822 


122 


31054 


c 


815 


CAPACITOR, CERAM 


22NF-20+SO 


40 


4822 


122 


30103 


c 


316 


CAPACITOR, CERAM 


lOPF 


2 


100 


4322 


122 


31054 


c 


818 


CAPACITOR, TRIMM 


3,5PF 






5322 


125 


50048 


c 


821 


CAPACITOR. CERAM 


22NF-20+80 


40 


4822 


122 


30105 
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3-14 



Integrated Circuits 



P05HR 


DESCRirriON 




ORDERING 


CODE 


D 


451 


IMTEGR. CIRCUIT 


N74LS164K 


5322 


209 


81487 


D 


1001 


INTCGR. CIRCUIT 


SL3145E 


5322 


130 


34354 


D 


liOl 


INTEGR. CIRCUIT 


N74LS132N 


5322 


209 


85201 


D 


1202 


IHTEGR. CIRCUIT 


N74SOON 


5322 


209 


84167 


D 


1203 


IHTEGR. CIRCUIT 


N74SIGN 


5322 


209 


84954 


D 


1801 


INTEGR. CIRCUIT 


GXB10U6P 


5322 


209 


S6441 


0 


1802 


INTEGR. CIRCUIT 


LM355N 


4822 


20 9 


81472 


D 


1803 


INTEGR. CIRCUIT 


UA 741 CH 


4822 


209 


8 0617 


D 


1304 


INTEGR. CIRCUIT 


LM7SL05AC2 


5322 


209 


80903 


1) 


1605 


INTEGR. CIRCUIT 


LM79L05AC2 


5322 


209 


86434 


D 


1901 


INTEGR, CIRCUIT 


N74LS139N 


5522 


209 


85839 


D 


1902 


INTEGR. CIRCUIT 


74LS04 


4822 


209 


8D783 


D 


1903 


INTEGR. CIRCUIT 


SD50C0N 


5322 


209 


8574S 


D 


1931 


INTEGR. CIRCUIT 


SN74S132N-00 


5322 


209 


85267 


D 


2001 


INTEGR. C IRCUIT 


N745151H 


5322 


209 


85453 


D 


20 02 


INTEGR. CIRCUIT 


SN74S163N-00 


5322 


209 


85454 


D 


2004 


INTEGR. CIRCUIT 


74LS04 


4822 


209 


SC7S3 


D 


2006 


INTEGR. CIRCUIT 


74LS74A 


4822 


209 


80782 


D 


2007 


INTEGR. CIRCUIT 


741 S74A 


4822 


209 


80732 


D 


2008 


INTEGR. CIRCUIT 


7415257 


5322 


209 


86392 


D 


20 09 


INTEGR. CIRCUIT 


AD7541JN 


5322 


209 


86245 


D 


201 


UNIT, ELECTRICAL 


R 


5322 


218 


61003 


D 


2011 


INTEGR, CIRCUIT 


H ;F4021BP 


4822 


209 


10Q49 


D 


2012 


INTEGR. CIRCUIT 


N '4LS160AN 


5322 


209 


81079 


D 


2013 


INTEGR. CIRCUIT 


7 iLS08 


5322 


209 


S4 9 95 


D 


2014 


INTEGR. CIRCUIT 


H '4LS00N 


5522 


209 


84823 


D 


2016 


INTEGR. CIRCUIT 


N..-521N 


5522 


209 


14441 


D 


2017 


INTEGR. CIRCUIT 


N '4LS00N 


5322 


209 


84823 


D 


2018 


INTEGR. CIRCUIT 


74LS08 


5322 


209 


84995 


D 


2019 


INTEGR. CIRCUIT 


S:I74LS298H-00 


5322 


209 


85537 


D 


2021 


INTEGR. CIRCUIT 


N '4LS163AK 


5322 


209 


85863 


D 


2022 


INTEGR . CIRCUIT 


7‘hLS257 


5322 


209 


86392 


D 


2023 


INTEGR. CIRCUIT 


N74L5163AN 


5322 


209 


85263 


D 


2024 


INTEGR .CIRCUIT 


I.F357N 


5322 


209 


80861 


D 


2026 


INTEGR. CIRCUIT 


74LS04 


4822 


209 


80763 


D 


2027 


INTEGR. CIRCUIT 


N74S02N 


5322 


209 


85407 


D 


2023 


INTEGR. CIRCUIT 


74LS74A 


4822 


209 


80782 


D 


2029 


INTEGR. CIRCUIT 


N7US20N 


5322 


209 


85569 


D 


2031 


INTEGR. CIRCUIT 


S)./4S74N-00 


5322 


209 


84183 


D 


2032 


INTEGR. CIRCUIT 


74L730 


5322 


209 


84985 


D 


2033 


INTEGR. CIRCUIT 


7 4LC.'.2 


5322 


209 


85311 


D 


2034 


INTEGR. CIRCUIT 


SN74LS374N-O0 


5322 


209 


85869 


D 


2036 


INTEGR. CIRCUIT 


N74LS163AN 


5322 


209 


8ER63 


D 


20 37 


INTEGR .CIRCUIT 


74L5257 


5522 


209 


86392 


D 


2038 


INTEGR .CIRCUIT 


N74L5163AN 


5322 


209 


85863 


D 


2039 


INTEGR , CIRCUIT 


N74LS163AN 


5322 


209 


85863 


D 


0 4 1 


INTEGR. CIRCUIT 


N74LS163AN 


5322 


209 


85863 


D 


2042 


INTEGR. CIRCUIT 


N74LS163AN 


5322 


209 


65363 


D 


2043 


INTEGR. CIRCUIT 


74L574A 


4822 


209 


80782 


D 


2044 


IHTEGR. CIRCUIT 


GXB10114P 


5322 


209 


31525 


D 


2046 


INTEGR. C IRCUIT 


HEF4021BP 


4822 


209 


1CC49 


D 


2047 


INTEGR. ( IRCUIT 


74LS08 


5322 


209 


84995 


D 


2048 


INTEGR. C IRCUIT 


LM324N 


4322 


209 


80587 


D 


2049 


INTEGR. C IRCUIT 


74LS74A 


4822 


209 


80782 


D 


2051 


INTEGR.C IRCUIT 


N74LGOON 


5322 


209 


8482 3 


D 


2052 


INTEGR. (-IRCUIT 


SH74574N-00 


5522 


209 


84183 


D 


2053 


INTEGR. CIRCUIT 


N74LS10N 


5322 


209 


S4S56 
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9-15 



fOSNR DESCRIPTION ORDERING CODE 



D 


2 ^ 33 ^ 


INTEGR. CIRCUIT 


N74LS00N 


5322 


209 


34823 


D 


2056 


INTEGR. CIRCUIT 


SN74L5574N-00 


5322 


209 


85869 


D 


2057 


INTEGR. CIRCUIT 


N74LS163AN 


5322 


209 


85853 


D 


2058 


INTEGR. CIRCUIT 


74LS257 


5322 


209 


86392 


D 


2059 


INTEGR. CIRCUIT 


N74LS163AN 


5522 


209 


85863 


D 


2061 


INTEGR. CIRCUIT 


N74S00N 


5322 


209 


84167 


D 


2062 


INTEGR. CIRCUIT 


N74LS00N 


5322 


209 


£4823 


D 


2063 


INTEGR. CIRCUIT 


N74LS11N 


5322 


209 


85604 


D 


2064 


INTEGR. CIRCUIT 


P3155H-2 


5322 


209 


10402 


D 


2066 


INTEGR. CIRCUIT 


SN74S74N-00 


5322 


209 


84183 


D 


2067 


INTEGR. CIRCUIT 


N74LS00N 


5322 


209 


34823 


D 


2068 


INTEGR, CIRCUIT 


74LS04 


4822 


209 


80783 


D 


2069 


INTEGR. CIRCUIT 


SN74LS373N-00 


5522 


209 


86062 


D 


2070 


INTEGR. CIRCUIT 


LE357H 


5322 


209 


80861 


D 


2071 


INTEGR. CIRCUIT 


AD7541UN 


5522 


209 


86245 


D 


2072 


INTEGR. CIRCUIT 


N74LSS6N 


5322 


209 


84997 


D 


2073 


INTEGR. CIRCUIT 


N74LS153N 


5322 


209 


85488 


D 


2074 


INTEGR. CIRCUIT 


74LS74A 


4822 


209 


80782 


D 


2076 


INTE6R-CIRCU1T 


N7<’ S52N 


5322 


209 


85679 


D 


2077 


INTEGR. CIRCUIT 


74'.S74A 


4822 


209 


80782 


D 


2078 


INTEGR. CIRCUIT 


HEF4021BP 


4822 


209 


10049 


D 


2079 


INTEGR. CIRCUIT 


7SLS32 


5322 


209 


85311 


D 


2081 


INTEGR. CIRCUIT 


N74LSOON 


5322 


209 


84823 


D 


2082 


INTEGR. CIRCUIT 




5322 


209 


50091 


D 


2052 


INTEGR. CIRCUIT 


PROM ASSY 


5322 


209 


50091 


D 


2083 


INTEGR. CIRCUIT 


74LS74A 


4822 


209 


80782 


D 


2084 


INTEGR. CIRCUIT 


SN74S74N-00 


5322 


209 


84183 


D 


2086 


INTEGR. CIRCUIT 


N7 (S03N 


5322 


209 


84321 


D 


2087 


INTEGR. CIRCUIT 


74LS74A 


4822 


209 


80732 


D 


2088 


INTEGR. CIRCUIT 


SN74LS157N-00 


5322 


209 


85489 


D 


2089 


INTEGR. CIRCUIT 


HM6116LP-4 


5322 


209 


81081 


D 


2091 


INTEGR CIRCUIT 


HM6116LP-4 


5322 


209 


SlOSl 


D 


2092 


INTEGR. CIRCUIT 


■ '.ATE 


5322 


209 


81528 


0 


2093 


INTEGR, CIRCUIT 


7'tLS08 


5322 


209 


84995 


D 


2094 


INTEGR. CIRCUIT 


7'rLSC4 


4822 


209 


80783 


D 


2096 


INTEGR. CIRCUIT 


S[I74LS373N-00 


5322 


209 


86062 


D 


Z09S 


INTEGR. CIRCUIT 


SN74574N-00 


5322 


209 


84183 


D 


2099 


INTEGR. CIRCUIT 


N’’4L5S6N 


5322 


209 


84997 


D 


2101 


INTEGR. CIRCUIT 


S'l74LS245N-00 


5322 


209 


86225 


D 


2102 


INTEGR. CIRCUIT 


Hil6116LP-4 


5322 


209 


81081 


D 


2103 


INTEGR. CIRCUIT 


HH6116LP-4 


5322 


209 


81081 


D 


2104 


INTEGR. CIRCUIT 


H:IF4021BP 


4822 


209 


10049 


D 


2106 


INTEGR. CIRCUIT 


74LS32 


5522 


209 


85311 


D 


2107 


INTEGR. CIRCUIT 


N74LS163AN 


5322 


209 


85863 


D 


2109 


INTEGR. CIRCUIT 


SN74LS373N-00 


5322 


209 


86062 


D 


2111 


INTEGR. tIRCUIT 


74LS244 


5322 


209 


86017 


D 


2112 


INTEGR. tlRCUIT 


TDCIOOIJ 


5322 


209 


81526 


D 


2113 


INTEGR. ( IRCUIT 


N74LS138N 


5322 


209 


85647 


D 


2116 


INTEGR. tIRCUIT 


74LS244 


5322 


209 


86017 


D 


2117 


INTEGR. CIRCUIT 


SN74LS373N-00 


5322 


209 


86062 


D 


2118 


INTEGR. CIRCUIT 


SH74LS373N-00 


5322 


209 


86062 


D 


2119 


INTEGR. CIRCUIT 


SN74LS125N-00 


5322 


209 


85265 


D 


2121 


INTEGR. CIRCUIT 


P8085-AH 


5322 


209 


50052 


D 


2122 


INTEGR. CIRCUIT 


74LS244 


5322 


209 


86017 


D 


2123- 


INTEGR. CIRCUIT 


SN74LS373N-00 


5322 


209 


86062 


D 


2124 


INTEGR. CIRCUIT 


N74L5283N 


5322 


209 


86052 


D 


2126 


INTEGR. CIRCUIT 


NE500SN 


5322 


209 


85791 


D 


2127 


INTEGR. CIRCUIT 


74LS244 


5322 


209 


86017 


D 


2128 


INTEGR. CIRCUIT 


SN74LS373N-00 


5322 


209 


85062 


D 


2129 


INTEGR. CIRCUIT 


H74LS283N 


5322 


209 


86052 


D 


2131 


INTEGR. CIRCUIT 


LH35SN 


4822 


209 


81472 


D 


2501 


INTEGR. CIRCUIT 


OQ 0012 


5322 


209 


35484 


D 


2502 


INTEGR. CIRCUIT 


CA3086 


5322 


209 


86236 


D 


2503 


INTEGR. CIRCUIT 




5322 


209 


81527 


D 


2504 


INTEGR. CIRCUIT 




5322 


209 


81527 
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POSHR 


DESCRIP’ ION 




ORDERING 


CODE 


D 


2506 


INTEGR. CIRCUIT 


L71358N 


4822 


209 


81472 


D 


2507 


INTEGR. CIRCUIT 


OQ 0012 


5522 


209 


85484 


D 


250S 


INTEGR. CIRCUIT 


0<! 0012 


5322 


209 


854S4 


D 


2509 


INTEGR. CIRCUIT 


CA3086 


5322 


209 


86236 


D 


2511 


INTEGR. CIRCUIT 


74LS0^h 


4822 


209 


80783 


D 


2512 


INTEGR. CIRCUIT 


7^LS7^fA 


4822 


209 


80782 


D 


2513 


INTEGR. CIRCUIT 


N7AISOON 


5322 


209 


84823 


D 


501 


INTEGR CIRCUIT 


ARRAY OQ-0145 


5322 


209 


81324 


D 


601 


INTEGR. CIRCUIT 


ARRAY OQ-01A5 


5322 


209 


81324 


D 


801 


INTEGR. CIRCUIT 


ARRAY OQ-01A5 


5322 


209 


81324 
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Resistors 



POSNR DESCRIFTIGH ORDERING CODE 



R 


1 


POTM, CARBON 


lOK 


20 


0 . lU 


5322 


101 


24117 


R 


10 


POTM, CARBON 


lOOK 


20 


0,1U 


5322 


101 


24178 


R 


1001 


RESISTOR, n.FIL,1 


IlOK 


1 


MR25 


5322 


116 


54701 


R 


1002 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


10C3 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


1004 


RESISTOR, M. FILM 


IlOK 


1 


HR25 


5322 


116 


54701 


R 


1006 


RESISTOR, M. FILM 


3,65K 


1 


MR25 


5322 


116 


54587 


R 


1007 


RESISTOR, M. FILM 


S,25K 


1 


MR25 


5322 


116 


54558 


R 


1008 


RESISTOR, M. FILM 


301K 


1 


MR25 


5322 


116 


54745 


R 


1009 


RESISTOR, M. FILM 


511K 


1 


MR50 


5322 


116 


55636 


R 


1011 


RESISTOR, M. FILM 


4, 02K 


1 


MR25 


5322 


116 


55448 


R 


1012 


RESISTOR, M. FILM 


lOOK 


1 


MR25 


4822 


116 


51268 


R 


1013 


RESISTOR, M. FILM 


12, 7K 


1 


MR25 


5322 


116 


50443 


R 


1014 


POTM, TRIMMING 


470 


20 


0,5U 


5322 


101 


14047 


R 


1016 


RESISTOR, M. FILM 


12, 7K 


1 


MR25 


5322 


116 


50443 


R 


1017 


RESISTOR, M. FILM 


2,S7K 


1 


MR25 


5322 


116 


55279 


R 


lOlS 


RE515T0F,M.FILM 


562 


1 


MR25 


4822 


116 


51231 


R 


1019 


RESISTOF ,M. FILM 


562 


1 


MR25 


4822 


116 


51231 


R 


1021 


RESISTOF ,M. FILM 


3,65K 


1 


MR25 


5322 


116 


54587 


R 


1022 


RESISTOF ,M. FILM 


1 ,54K 


1 


MR25 


5322 


116 


50586 


R 


1025 


RESISTOF ,M. FILM 


1,54K 


1 


MR25 


5322 


116 


50586 


R 


1024 


RESISTOF ,M. FILM 


50,1 


1 


MR25 


5322 


116 


50904 


R 


1026 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5522 


116 


50904 


R 


1027 


RESISTOR, M. FILM 


619 


1 


MR25 


4822 


116 


51232 


R 


1028 


RESISTOR, M. FILhi 


619 


1 


MR25 


4822 


116 


51232 


R 


1029 


RESISTOR, M. FILM 


10, 5K 


1 


MR25 


5322 


116 


50731 


R 


1031 


RESISTOR, M. FILM 


4, 02K 


1 


MR25 


5322 


116 


55448 


R 


1032 


RESISTOR, M. FILM 


12, IK 


1 


MR25 


5322 


116 


50572 


R 


1035 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1034 


RESISTOR, M. FILM 


16, 2K 


1 


MR25 


5322 


116 


55561 


R 


1035 


RESISTOR, M. FILM 


3,65K 


1 


MR25 


5522 


116 


54587 


R 


1057 


RESISTOR, M. FILM 


8,25K 


1 


MR25 


5322 


116 


54558 


R 


1038 


RESISTOR, M. FILM 


2,61K 


1 


MR25 


5322 


116 


50671 


R 


1039 


RESISTOR, M. FILM 


IM 


1 


MR30 


4822 


116 


51279 


R 


1041 


POTM,TR.'MMING 


22K 


20 


0.5UI 


5322 


101 


14069 


R 


1042 


RE51ST0:i,M.FILM 


20, 5K 


1 


MR25 


5322 


116 


54643 


R 


1043 


RESISTOR, M. FILM 


1,4K 


1 


MR25 


5322 


116 


54562 


R 


1044 


RE5IST0li,M.FILM 


1,87K 


1 


MR25 


5322 


116 


50728 


R 


1046 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1047 


RESISTOR, M. FILM 


3, OIK 


1 


MR25 


4822 


116 


51246 


R 


1048 


RESISTOR, M. FILM 


IM 


1 


HR30 


4322 


116 


51279 


R 


1049 


RESISTOI;,M. FILM 


4,64K 


1 


MR25 


5322 


116 


50484 


R 


1051 


RESISTOR, M. FILM 


196K 


1 


MR25 


5322 


116 


55364 


R 


1052 


RESISTOR, M. FILM 


5, 9K 


1 


MH25 


5322 


116 


50583 


R 


1053 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


1054 


RESISTOR, M. FILM 


4, 99 


1 


MR25 


5322 


116 


50568 


R 


1056 


RESISTOR, M. FILM 


4, 99 


1 


MR25 


5322 


116 


50568 


R 


11 


POTM,CARB+SW. 


22K 


20 


O.IW 


5322 


101 


44025 


R 


12 


POTM, CARBON 


47K 


20 


O.IW 


5522 


101 


24197 


R 


1201 


RESISTOR, M. FILM 


lOOK 


1 


MR25 


4822 


116 


51268 


R 


1202 


RESISTOR, M. FILM 


48, 7K 


1 


MR25 


5322 


115 


50442 


R 


1203 


RESISTOR, M. FILM 


i, 48K 


1 


MR25 


5322 


116 


55367 


R 


1204 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


115 


55426 


R 


1207 


RESISTOR, M. FILM 


10 


1 


MR25 


5322 


116 


50452 


R 


1208 


RESISTOR, HT 


3,5M 


10 


CR25 


4822 


110 


72201 



BAMA KOPIE 



5.nl 

QSNR 

1209 

1211 

1212 

1213 

121 ^^ 

1216 

1217 

1218 

1219 

1220 

1221 

1222 

1223 

1224 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

123<i 

1236 

1237 

1238 

1239 

1276 

1277 

1278 

1279 

1281 

1282 

1283 

128^t 

1286 

1287 

1288 

1289 

1290 

1291 

13 

1 ^ 

1^01 

1402 

1403 

1404 

1406 

1407 

1408 

1409 

1411 

1412 

1414 

1416 



BAMA KOPIE 



DESCRIf'TION ORDERIKG CODE 



RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


RESISTOR, M. FILM 


2,49K 


1 


MR25 


5322 


116 


50581 


RESISTOR, M. FILM 


lOK 


1 


MR 2 5 


4822 


116 


51253 


RESISTOR, M. FILM 


681 


1 


MR25 


4822 


116 


51233 


RESISTOR, M. FILM 


5, IIK 


1 


MR 2 5 


5322 


116 


54595 


RESISTOR, M. FILM 


1,05K 


1 


MR25 


5322 


116 


54552 


RESISTOR, SAFETY 


7,87K 


1 


MR25 


5322 


116 


50458 


RESISTOR, M. FILM 


32,4 


0,5 


MR25 


5322 


116 


55421 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5322 


116 


50904 


RESISTOR, M. FILM 


9,09 


1 


MR25 


5322 


116 


50363 


RESISTOR, M. FILM 


1,4K 


1 


MR25 


5322 


116 


54562 


RESISTOR, M. FILM 


9,53K 


1 


MR25 


5322 


116 


5461? 


RESISTOR, M. FILM 


15, 4K 


1 


MR25 


5322 


116 


55459 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5522 


116 


50904 


RESISTOR, M. FILM 


1,54K 


1 


MR25 


5322 


116 


50586 


RESISTOR ,M. FILM 


7,5K 


1 


MR25 


5322 


116 


54608 


RESISTOR , SAFETY 


7,87K 


1 


HR2S 


5322 


116 


50458 


RESISTOR, M. FILM 


37, 4K 


1 


MR25 


5322 


116 


54663 


RESISTOR., M. FILM 


26, IK 


1 


MR25 


5322 


116 


54651 


RESISTOR, M. FILM 


53, 2K 


1 


MR25 


4822 


116 


51259 


POTM, TRIMMING 


22K 


20 


0.05U 


4822 


100 


10051 


RESISTOR, M. FILM 


348 


1 


MR25 


5322 


116 


54515 


RESISTOF,M.FILM 


2.26K 


1 


MR25 


5322 


116 


50675 


RESISTOR, M. FILM 


21>5K 


1 


MR25 


5322 


116 


50451 


RESISTOR, M. FILM 


4, 99 


1 


MR25 


5322 


116 


50568 


RESISTOR,M.FIi M 


4,99 


1 


MR25 


5322 


116 


50568 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


RESISTOR, M. FILM 


412K 


0,5 


MR25 


5322 


116 


55424 


RESISTOR, M. FILM 


205K 


0,5 


MR25 


5322 


116 


55387 


RESISTOR, M. FILM 


41, 2K 


0,5 


MR25 


5322 


116 


55423 


RESISTOR, tt. FILM 


8,06K 


0,5 


MR25 


5322 


116 


55428 


RESISTOR, M. FILM 


2K 


0,5 


MR25 


4822 


116 


51245 


RESISTOR, M. FILM 


365 


0,5 


MR25 


5322 


116 


55422 


RESISTOR, M. FILM 


412K 


0,5 


MR25 


5322 


116 


55424 


RESISTOR, M. FILM 


82, 5K 


0,5 


MR25 


5322 


116 


55374 


RESISTOR, M. FILM 


20, 5K 


0,5 


MR25 


5322 


116 


55419 


RESISTOR, M. FILM 


4, 02K 


0,1 


MR24E 


5322 


116 


54283 


RESISTOR, M. FILM 


768 


0,5 


MR25 


5322 


116 


55427 


RESISTOR, M. FILM 


6.19K 


0,5 


MR25 


5322 


116 


55426 


RESISTOR, M. FILM 


953K 


0,5 


MR30 


5322 


116 


55382 


RESISTOR, n. FILM 


261K 


0,5 


MR25 


5322 


116 


54736 


POTM,C/'RBON 


2,2K 


20 


O.IW 


4822 


101 


20456 


POTM, CARBON 


2,2K 


20 


O.IUI 


4822 


101 


20456 


RESISTOR, M. FILM 


3,16K 


1 


MR25 


5322 


116 


50579 


RESlSTORjM.FlLM 


51,1 


1 


MR25 


5322 


116 


54442 


RESISTOR, M. FILM 


4, 02K 


1 


MR25 


5322 


116 


55448 


RESISTOR, M. FILM 


3,16K 


1 


MR25 


5322 


116 


50579 


RES13T0i;,M.FILM 


5,11K 


1 


MR25 


5322 


116 


54595 


RESISTO;i,M.FILM 


681 


1 


HR 2 5 


4822 


116 


51233 


RESIST011,M.FILM 


8,25K 


1 


MRZ5 


5322 


116 


54558 


RE5ISTOii,M. FILM 


3, OIK 


1 


MR25 


4822 


116 


51246 


RESISTOR, M. FILM 


9,09K 


1 


MR 2 5 


4322 


116 


51284 


RESISTOR, M. FILM 


2,37K 


1 


MR25 


5322 


116 


54576 


RESISTOR, M. FILM 


3, OIK 


1 


HR25 


4822 


116 


51246 


RESIST0F;,M. FILM 


5,32K 


1 


MR25 


5322 


116 


54005 
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BAMA KOPIE 



9-19 



POSNR DESCRIPTION ORDERING CODE 



R 


1^(17 


POTM, TRIMMING 


IK 


20 


0,5UI 


5322 


100 


10112 


R 


1^118 


RESISTOR, M. FILM 


287 


1 


MR25 


5322 


116 


54506 


R 


l‘il9 


POTM, TRIMMING 


100 


20 


0,5W 


5322 


101 


14011 


R 


1421 


RE51ST01,M.FILM 


8,66K 


1 


MR25 


5322 


116 


54613 


R 


1422 


RESISTOR, M. FILM 


16, 2K 


1 


MR25 


5322 


116 


55361 


R 


1423 


RESISTO?,H.FILM 


20, 5K 


1 


MR25 


5322 


116 


54643 


R 


1424 


RESISTOR, M. FILM 


36, 5K 


1 


MR25 


5322 


116 


50726 


R 


1425 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1426 


RESISTOR, M. FILM 


12, IK 


1 


MR25 


5322 


116 


50572 


R 


1427 


RESISTOR, M. FILM 


154K 


1 


MR25 


5322 


116 


54714 


R 


1428 


RESISTOR, M.FIL.1 


33, 2K 


1 


MR25 


4822 


116 


51259 


R 


1429 


RESISTOR, M. FILM 


33, 2K 


1 


MR25 


4822 


116 


51259 


R 


1431 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1432 


RESISTOR, M. FILM 


33,2K 


1 


MR25 


4822 


116 


51259 


R 


1433 


RESISTOR, M. FILM 


j3,2K 


1 


MR25 


4822 


116 


51259 


R 


1434 


RESISTOR, M. FILM 


1 54K 


1 


MR25 


5322 


116 


54714 


R 


1436 


RESISTOR, M. FILM 


1,1K 


1 


MR25 


4822 


116 


51236 


R 


1437 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5322 


116 


50904 


R 


1438 


RESISTOR, M. FILM 


3, OIK 


I 


MR25 


4822 


116 


51246 


R 


1439 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5322 


116 


50904 


R 


1440 


RESISTOR, M. FILM 


5,11K 


1 


MR25 


5322 


116 


54595 


R 


1441 


RESISTOR, t1. FILM 


1, IK 


1 


MR25 


4822 


116 


51236 


R 


1442 


RESISTOR, M. FILM 


13, 3K 


1 


MR25 


5322 


116 


55276 


R 


1443 


RESISTOR, M. FILM 


6.19K 


1 


MR25 


5322 


116 


55426 


R 


1444 


RESISTOR, M. FILM 


365K 


1 


MR30 


5322 


116 


54762 


R 


1445 


RESISTOF ,M. FILM 


5,11K 


1 


MR25 


5322 


116 


54595 


R 


1446 


RESISTOR ,M. FILM 


365K 


1 


MR50 


5322 


116 


54762 


R 


1447 


RESISTOR ,M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1448 


RESISTOR. ,M. FILM 


100 


1 


MR25 


5322 


II6 


55549 


R 


1450 


RESISTOR, M. FILM 


64, 9K 


1 


MR25 


5322 


116 


50514 


R 


1501 


RESISTOR, M. FILM 


6 ,81K 


1 


MR25 


4822 


116 


51252 


R 


1502 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


1503 


RESISTOR, M. FILM 


3,48K 


1 


MR25 


5322 


116 


55367 


R 


1506 


RESISTOR, M. FILM 


162K 


1 


MR25 


5322 


116 


54716 


R 


1507 


RESISTOR, M. FILM 


5,48K 


1 


MR25 


5322 


116 


55367 


R 


1508 


RESISTOR, M, FILM 


lOOK 


1 


MR25 


4822 


116 


51268 


R 


1509 


RESISTOR, M. FILM 


IIK 


1 


MR25 


5322 


116 


54623 


R 


1511 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


1512 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


1513 


RESISTOR, M. FIlM 


26, IK 


1 


MR25 


5322 


116 


54651 


R 


1514 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


1516 


RESISTOR, M. FILM 


22, 6K 


1 


MR25 


5322 


116 


50481 


R 


1517 


RESISTOR, M. FILM 


2, 05K 


1 


MR25 


5322 


116 


50664 


R 


1518 


RESISTOr.,M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


1519 


RESI5T0IM1.FILM 


464 


1 


MR25 


5322 


116 


50536 


R 


1521 


RESISTOt:,M.FILM 


226K 


1 


MR25 


5322 


116 


54729 


R 


1522 


RES15T0;t,NTC 


680 


5 


0.5W 


5522 


116 


34049 


R 


1523 


RESISTOR, H. FILM 


4, 02K 


1 


MR25 


5322 


116 


55448 


R 


1524 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1525 


RESISTOR, M. FILM 


511 


1 


MR30 


5322 


116 


54835 


R 


1526 


RE5IST0:;,M.FUM 


64, 9K 


1 


MR50 


4822 


116 


51175 


R 


1527 


RESISTOR, M. FILM 


’.7,8K 


1 


MR25 


5522 


116 


54637 


R 


1528 


RESISTOF^,M. FILM 


33, 2K 


1 


MR25 


4822 


116 


51259 


R 


1529 


RESISTOR, M. FILM 


4,87K 


1 


MR25 


5322 


116 


55445 


R 


1531 


RESISTOf^M.FILM 


11, 5K 


1 


MR25 


5322 


116 


55358 


R 


1532 


RESISTOR, M. FILM 


IM 


1 


MR30 


4322 


116 


51279 


R 


1533 


RESISTOR, M. FILM 


100 


1 


MR 2 5 


5322 


116 


55549 


R 


1534 


POTM, TRIMMING 


lOK 


20 


0 , 5W 


5322 


100 


10113 


R 


1535 


RESISTOR, M. FILM 


IK 


1 


MR3 0 


5322 


116 


54207 


R 


1536 


RESISTOR, M. FILM 


4,64K 


1 


MR25 


5322 


116 


50484 


R 


1537 


RESISTOR, (1. FILM 


IM 


1 


MR30 


4822 


116 


51279 


R 


1538 


RESISTOR, HT 


1,2M 


S 


UR37 


4822 


110 


42189 


R 


1539 


RESISTOR, HT 


2,2M 


5 


VR37 


4822 


lie 


42196 


R 


1541 


RESI5TC:i,HT 


5,6M 


5 


VR57 


4822 


110 


42207 


R 


1542 


RESISTOR, M. FILM 


78, 7K 


1 


MR 2 5 


5322 


116 


50533 
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POSNR DE5CRIFTIDH CRDERIHG CODE 



R 


1545 


PQTMjTPIHMlHQ 


lOOK 


20 


0 . 05W 


4322 


103 


10072 


R 


1544 


RESISTOR, M. FILM 


121K 


1 


MR25 


5322 


116 


54704 


R 


1546 


RESISTOR, M. FILM 


16, 2K 


1 


MR25 


5322 


116 


55361 


R 


1547 


RESISTCR,M.FUM 


26, IK 


1 


MR 2 5 


5322 


116 


54651 


R 


1548 


RESISTOR, M. FILM 


196K 


1 


MR25 


5322 


116 


55364 


R 


1549 


POTM, TRIMMING 


IM 


20 


0,051*) 


4822 


100 


10103 


R 


1551 


RESISTO ?,M. FILM 


3S3K 


1 


MR3Q 


5322 


116 


54761 


R 


1552 


RESISTO?,M.F7LM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


1553 


Rl5I5T0?,M.FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


1554 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


1601 


RESISTOR, M. FILM 


501 


1 


MR25 


5322 


116 


55366 


R 


1602 


RESISTOR, M. FILM 


12, IK 


1 


MR 2 5 


5322 


116 


50572 


R 


1603 


RESISTOR, M.FILi 


2,05K 


1 


MR25 


5322 


116 


50664 


R 


16 04 


RESISTOR, M.FIL1 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1606 


RESISTOR, M. FILM 


681 


1 


MR2S 


4822 


116 


51233 


R 


1607 


POTM, TRIMMING 


22K 


20 


a.SiJ 


5322 


101 


14069 


R 


1608 


RESI5T0F- ,M. FILM 


38, 3K 


1 


MR25 


5322 


116 


55369 


R 


1609 


RESISTOR, M. FILM 


955 


1 


MR25 


5322 


116 


54547 


R 


1611 


RESISTOR, M, FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1612 


RESISTOR, M. FILM 


681 


1 


MR25 


4822 


116 


51233 


R 


1513 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


1614 


RESISTOR. M. FILM 


3,4£K 


1 


NR25 


5322 


116 


55367 


R 


1616 


RESISTOR, M. FILM 


2,05K 


1 


MR25 


5322 


116 


50664 


R 


1617 


RESISTOR, M. FILM 


301 


1 


NR25 


5322 


116 


55366 


R 


1613 


RESISTOR, M. FILM 


26, IK 


1 


MR25 


5322 


116 


54651 


R 


1619 


RESISTOR, M. FILM 


12, IK 


1 


MR25 


5322 


116 


50572 


R 


1700 


RESISTOR, M. FILM 


2,37K 


1 


MR25 


5322 


116 


54576 


R 


1701 


RESISTOR, M. FILM 


7,5K 


1 


MR25 


5322 


116 


54608 


R 


1702 


RESISTOR, M. FILM 


4,22K 


1 


MR25 


5322 


116 


50729 


R 


1703 


RESISTOR, M. FILM 


51,1 


1 


MR 2 5 


5322 


116 


54442 


R 


1704 


RESISTOR, M. FILM 


61,9 


1 


MR25 


5322 


116 


54451 


R 


1706 


RESISTOR..M. FILM 


61,9 


1 


MR25 


5322 


116 


54451 


R 


1707 


RESISTOR, M. FILM 


511 


1 


MR 2 5 


4822 


116 


512S2 


R 


1708 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1709 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1710 


RESISTOR, M. FILM 


2,15K 


1 


MR25 


5322 


116 


50767 


R 


1711 


RESISTOR. M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1712 


RESISTOR, M. FILM 


61, 9K 


1 


MR25 


5322 


116 


50872 


R 


1715 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1714 


RESISTOR, M, FILM 


5.62K 


1 


MR25 


4822 


116 


51281 


R 


1716 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1717 


RESISTOR, M FILM 


422 


1 


MR25 


5322 


116 


50459 


R 


1718 


RESISTOR, M. FILM 


51 , 1 


1 


MR25 


5322 


116 


54442 


R 


1719 


RESISTOR, M. FILM 


2.15K 


1 


MR25 


5322 


116 


50767 


R 


1721 


RESISTQF.M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1722 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1723 


RESISTOIi,M.FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1724 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1725 


RESISTOR, M. FILM 


21, 5K 


1 


MR25 


5322 


116 


50451 


R 


1726 


RESI5T0i;,M. FILM 


5 ,11K 


1 


MR25 


5322 


116 


54535 


R 


1727 


RESISTOR, M. FILM 


IIK 


1 


MR25 


5322 


116 


54623 


R 


1728 


POTM, TRIMMING 


IK 


20 


0, 5UI 


5322 


IQD 


10112 


R 


1729 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1731 


RESISTOiwM. FILM 


3 ,4SK 


1 


MR25 


5522 


116 


55367 


R 


1732 


RESISTOS:,M.FILM 


T ,25K 


1 


MR25 


5322 


116 


54558 
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R 


1733 


RESISTOR, M. FILM 


422 


1 


NR 2 5 


5322 


116 


50459 


R 


1734 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1736 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


1737 


RESISTOR ,M.FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


1735 


FOTM,TR(MMING 


4,7K 


20 


0 ,5W 


5322 


100 


10114 


R 


1739 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


1741 


RESISTO.R,M. FILM 


1,78K 


1 


MR25 


5322 


116 


50515 


R 


1742 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1743 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


1744 


RESISTOR, M. FILM 


1,47K 


1 


MR25 


5322 


116 


50635 


R 


1746 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1747 


RESISTOR, M. FILM 


2.37K 


1 


MR25 


5522 


116 


54576 


R 


1750 


RESISTOR, M. FILM 


T:,15K 


1 


MR25 


5322 


116 


50767 


R 


1752 


RESISTOR, M. FILM 


3l,l 


1 


MR25 


5322 


116 


54442 


R 


1753 


RESISTOR, M, FILM 


1 00 


1 


MR25 


5322 


116 


55549 


R 


1754 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1756 


RESISTOR, H. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1757 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1755 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1759 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1761 


RESISTOR, M-FILM 


422 


1 


MR25 


5322 


116 


50459 


R 


1762 


RESISTOR, H. FILM 


51,1 


1 


HR25 


5322 


116 


54442 


R 


1763 


RESISTOR, M. FILM 


2,15K 


1 


MR25 


5322 


116 


50767 


R 


1764 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


1766 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1767 


RE5ISTDF ,H.F1L;’1 


IK 


1 


MR 2 5 


4822 


116 


51235 


R 


1765 


RESISTOF ,M.FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1769 


RESISTOR ,M.FILM 


5.11K 


1 


MR25 


5322 


116 


54595 


R 


1770 


RESISTOF ,M.FILM 


21, 5K 


1 


MR25 


5322 


116 


50451 


R 


1771 


POTM, TRIMMING 


lOK 


20 


0,5t«i 


5322 


100 


10113 


R 


1772 


RESISTOR, M. FILM 


56, 2K 


1 


MR25 


4822 


116 


51264 


R 


1773 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


1774 


RESISTOR. M. FILM 


38, 3K 


1 


MR25 


5322 


116 


55369 


R 


1776 


RESISTOR, M. FILM 


909 


1 


MR25 


5322 


116 


55278 


R 


1777 


RESISTOFMI.FILM 


4,22K 


1 


MR25 


5322 


116 


50729 


R 


1775 


RESISTOR, M. FILM 


7,5K 


1 


MR25 


5322 


116 


54608 


R 


1779 


RESISTOR, M. FILM 


464 


1 


MR25 


5322 


116 


50536 


R 


1751 


RESISTOR, M. FILM 


750 


1 


MR25 


4822 


116 


51234 


R 


1752 


RESISTOR, M. FILM 


2,15K 


1 


MR25 


5322 


116 


50767 


R 


1783 


RESISTOR, M. FILM 


750 


1 


HR25 


4822 


116 


51234 


R 


1784 


POTM, TRIMMING 


4,7K 


20 


0.5U 


5322 


100 


10114 


R 


1786 


RESISTOP.M.FILM 


4,22K 


1 


MR25 


5322 


116 


50729 


R 


1787 


RESISTOC.M, FILM 


6,81K 


1 


MR25 


4822 


116 


51252 


R 


1788 


RESISTOR, M. FILM 


2, 15K 


1 


MR25 


5322 


116 


50767 


R 


1789 


RESISTO:t,M. FILM 


3,16K 


1 


MR25 


5322 


116 


50579 


R 


1791 


RESISTOR, M. FILM 


31, 6K 


1 


MR25 


5322 


116 


54657 


R 


1792 


RESISTOR, M. FILM 


2,37K 


1 


MR25 


5322 


116 


54576 


R 


1793 


RESISTOR, M. FILM 


5,11k 


1 


MR25 


5322 


116 


54595 


R 


1802 


RESISTOR, M. FILM 


2.87K 


1 


MR25 


5322 


116 


55279 


R 


1803 


re5Istof:,m.film 


9,09K 


1 


MR25 


4822 


116 


51284 


R 


1804 


RESISTOR, M. FILM 


4, 8 IK 


1 


MR25 


4822 


116 


51252 


R 


1806 


RESISTOR, M. FILM 


2, 15K 


1 


MR25 


5322 


116 


50767 


R 


1807 


RESISTOR, H. FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


1808 


RESISTOR, M. FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


1809 


RESISTOR, M. FILM 


545 


1 


MR25 


5322 


116' 


54515 


R 


1811 


RESISTOR, M. FILM 


345 


1 


MR25 


5322 


116 


54515 


R 


1812 


RESISTOR, M. FILM 


IK 


1 


NR25 


4822 


116 


51235 


R 


1851 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


1852 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


1853 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


1854 


RESISTOR, M, FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


1901 


RESISTOR, M. FILM 


lOK 


1 


NR25 


4822 


116 


51255 


R 


1904 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1906 


RESISTOR, M, FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1907 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 
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ORDERING 


CODE 


R 


190S 


RESISTOR, t1. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1909 


RESISTOR. «. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1911 


RESISTOR, M. FILM 


IDK 


1 


MR25 


4822 


116 


51253 


R 


1912 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1913 


RESISTOR, M. FILM 


lOK 


1 


MR 2 5 


4822 


116 


51253 


R 


191^ 


RESISTO?,M.FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1916 


RESISTO?,M.FIL« 


IK 


1 


(MR25 


4822 


116 


51235 


R 


1917 


RESISTOl.M.FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


191S 


RESISTOR, M, FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


1919 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51255 


R 


1921 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


1922 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


1923 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1924 


RESISTOR, M.FILil 


42,2 


1 


MR25 


5522 


116 


51052 


R 


1926 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


1927 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


1931 


RESISTOR, M, FILM 


2.15K 


1 


MR25 


5322 


116 


50767 


R 


1932 


RESISTOR, M. FILM 


2,15K 


1 


HR25 


5322 


116 


50767 


R 


1933 


RESISTOR, M. FILM 


5,16K 


1 


MR25 


5322 


116 


50579 


R 


1934 


RESISTOR, M. FILM 


2,37K 


1 


MR25 


5322 


116 


54576 


R 


1936 


RESISTOR, M. FILM 


7,5K 


1 


MR25 


5322 


116 


54608 


R 


1937 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


1936 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2 


POTM, CARBON 


IK 


20 


0 .lU 


5322 


101 


24118 


R 


200 ■ 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2001 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2002 


RESISTOR, t1. FILM 


5,11K 


1 


MR25 


5322 


116 


54595 


R 


2003 


RESISTOR, M. FILM 


19, 6K 


1 


MR25 


5322 


116 


54641 


R 


2004 


RESISTOR, M. FILM 


S,25K 


1 


MR25 


5322 


116 


54558 


R 


2005 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2006 


RESISTORjM.FILM 


19, 6K 


1 


MR25 


5322 


116 


54641 


R 


2007 


RESISTOR, M. FILM 


6,25K 


1 


MR25 


5322 


116 


54558 


R 


2008 


RESISTOR, M. FILM 


19, 6K 


1 


MR25 


5322 


116 


54641 


R 


2009 


RESISTOR, M. FILM 


8,25K 


1 


MR25 


5322 


116 


54558 


R 


201 


RESISTOR, M. FILM 


23, 7K 


1 


MR25 


5322 


116 


54646 


R 


2010 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2011 


RESISTOR, M. FILM 


19, 6K 


1 


MR25 


5322 


116 


54641 


R 


2012 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


2013 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2014 


RESISTOR, M, FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2015 


RESISTOR, M. FILM 


IQOK 


1 


MR25 


4822 


116 


51268 


R 


2016 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2017 


RESISTOR, FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2018 


RESISTOF ,M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2019 


RESISTOR, M. FILM 


8,25K 


1 


MR 2 5 


5322 


116 


54558 


R 


202 


RESISTOR, M. FILM 


1,21K 


1 


MR25 


5322 


116 


54557 


R 


2020 


RESISTO;:,M.FILM 


21, 5K 


1 


MR25 


5322 


116 


50451 


R 


2021 


RESISTOi;,M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2022 


RESISTOR, M. FILM 


4,64K 


1 


MR 2 5 


5322 


116 


50484 


R 


2023 


RESISTOR, «. FILM 


3,48K 


1 


MR25 


5322 


116 


55367 


R 


2024 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2025 


RESISTOR. M. FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


2026 


RESISTC':,M.FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2027 


RE5ISTQi'.,M.FILM 


1 ,47K 


I 


MR25 


5322 


116 


50835 


R 


2026 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 
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R 


2029 


RESISTOR, M. FILM 


422 


1 


MR25 


5322 


116 


50459 


R 


203 


RESISTOR, M. FILM 


IK 


1 


MR 2 5 


4322 


116 


51235 


R 


2031 


RESISTOR, M. FILM 


422 


1 


MR25 


5322 


116 


50459 


R 


2032 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2033 


POTM, TRIMMING 


47K 


20 


0,5W 


5322 


101 


14048 


R 


2034 


POTM, TRIMMING 


lOOK 


20 


0 .5W 


5322 


101 


14071 


R 


2036 


POTM, TRIMMING 


22K 


20 


0.75W 


5322 


101 


14042 


R 


2037 


RESISTOR, M. FILM 


287 


1 


MR25 


5322 


116 


54506 


R 


203S 


RESISTOR, M. FILM 


287 


1 


MR25 


5322 


116 


54506 


R 


2039 


RESISTOR, M. FIL 1 


IK 


1 


MR25 


4822 


116 


51235 


R 


204 


POTM, TRIMMING 


220 


20 


0.5U 


5322 


101 


14051 


R 


2040 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2041 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2042 


RESISTOR, IM. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2043 


RESISTOR, M. FILM 


1,96K 


1 


MR25 


5322 


116 


54571 


R 


2044 


POTM, TRIMMING 


lOK 


20 


0,5UI 


5322 


100 


10113 


R 


2045 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2046 


RESISTOR, M. FILM 


5,11K 


1 


MR25 


5322 


116 


54595 


R 


2047 


RESISTOR, M. FILM 


5, IIK 


1 


MR25 


5322 


116 


54595 


R 


2048 


RESISTOR, M. FILM 


383 


1 


MR25 


5322 


116 


55368 


R 


2049 


RESISTOR, M. FILM 


383 


1 


MR25 


5322 


116 


55368 


R 


2051 


RESISTOR, M. FILM 


383 


1 


MR25 


5322 


116 


55368 


R 


2052 


POTM, TRIMMING 


22K 


20 


0.75U 


5322 


101 


14042 


R 


2053 


RESI5TOF ,M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2054 


RESISTOt ,M.FILM 


16, 2K 


1 


MR25 


5322 


116 


55361 


R 


2056 


RESISTDF ,M.FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2057 


RESISTOR ,M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2058 


RESISTOR ,M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2059 


RESISTOR ,M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


206 


RESISTOR, M. FILM 


2,87K 


1 


MR25 


5322 


116 


55279 


R 


2061 


RESISTOR, H. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2062 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2063 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2064 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2066 


RESISTOR, M. FILM 


34, 8K 


1 


MR25 


5322 


116 


54661 


R 


2067 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2068 


RESISTOR, M.FIM 


5,85K 


1 


MR25 


5322 


116 


54589 


R 


2069 


RESISTOR, M. FILM 


2,57K 


1 


MR25 


5322 


116 


54576 


R 


207 


RESISTOR, M. FILM 


2,74K 


1 


MR25 


5322 


116 


50636 


R 


2071 


RESISTOR, M. FILM 


2,37K 


1 


MR25 


5522 


116 


54576 


R 


2072 


RESISTOP.M.FUM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2073 


RESISTOIi,M.FILM 


IDK 


1 


MR25 


4822 


116 


51253 


R 


2074 


RESISTO !,HT 


3,3M 


5 


VR25 


4822 


110 


72201 


R 


2076 


RESISTC;i,M.FILM 


IM 


1 


MR25 


5322 


116 


55535 


R 


2077 


RESISTOt;,M. FILM 


2,37K 


1 


MR25 


5322 


116 


54576 


R 


2078 


RESISTOR, M. FILM 


7,5K 


1 


MR25 


5322 


116 


54608 


R 


2079 


RESISTOR, M. FILM 


1, 33K 


1 


MR25 


5322 


116 


55422 


R 


208 


RESISTOR, M. FILM 


50,1 


1 


MR25 


5322 


116 


50904 


R 


2081 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2082 


RESISTOiUM. FILM 


: ,S5K 


1 


MR25 


5322 


116 


54589 


R 


2085 


RESISTOR, M. FILM 


237 


1 


MR25 


5322 


116 


50679 


R 


2084 


RESISTOR, M. FILM 


464K 


1 


MR25 


5322 


116 


55207 


R 


2086 


POTM, TRIMMING 


220 


20 


0,5W 


6322 


101 


14009 


R 


209 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5322 


116 


50904 


R 


2091 


RESISTOR, M. FILM 


10 


1 


MR25 


5322 


116 


50452 


R 


2092 


RESISTOR, M. FILM 


10 


1 


MR25 


5322 


116 


50452 


R 


2093 


RESISTOR, «. FILM 


21,5 


1 


MR25 


5322 


116 


50677 


R 


210 


RESISTOR, M. FILM 


IM 


1 


MR30 


4822 


116 


51279 


R 


212 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


227 


RESISTOR, M. FILM 


237 


1 


MR25 


5322 


116 


50679 


R 


2301 


RESISTOR, M. FILM 


16, 2K 


0,1 




5322 


116 


51704 


R 


2302 


RESISTOR, M. FILM 


16, 2K 


0,1 




5522 


116 


51704 


R 


2303 


RESISTOR, M. FILM 


lOOK 


0,1 




5322 


116 


51703 


R 


2304 


RESISTOR, M. FILM 


IIK 


1 


MR25 


5522 


116 


54623 


R 


2306 


RESISTOR, M. FILM 


lOOK 


0,1 




5322 


116 


51703 
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R 


2307 


RESISTOR, M. FILM 


IIK 


1 


MR25 


5322 


116 


54623 


R 


2308 


RE5I5TCR,M.FILH 


16, 2K 


0,1 




5322 


116 


517 04 


R 


2309 


RESISTOR, f1. FILM 


16, 2K 


0,1 




5322 


116 


51704 


R 


2311 


RESISTOR, M. FILM 


1,96K 


0,1 




5322 


116 


51705 


R 


2312 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2313 


RESISTOR, M. FILM 


1, 96K 


0,1 




5322 


116 


51705 


R 


2314 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2316 


RESISTOR, M. FILM 


9,09< 


1 


MR25 


4822 


116 


51284 


R 


2317 


RESISTOR, M. FILM 


2,61K 


1 


MR25 


5322 


116 


50671 


R 


2318 


RESISTOR, M. FILM 


1,96K 


1 


MR25 


5322 


116 


54571 


R 


2319 


RESISTOR, M. FILM 


1,96K 


1 


MR25 


5322 


116 


54571 


R 


2321 


RESISTOR, M. FILM 


5,11K 


1 


MR25 


5322 


116 


54595 


R 


2322 


RESISTOR, M. FILM 


825 


1 


MR25 


5322 


116 


54541 


R 


2323 


RESISTOR, M. FILM 


619 


1 


MR25 


4822 


116 


51232 


R 


2326 


RESISTOR, M. FILM 


5,1 IK 


1 


MR25 


5322 


116 


54595 


R 


2327 


RESISTOR, M. FILM 


825 


1 


MR25 


5322 


116 


54541 


R 


2328 


RESISTOR, M. FILM 


S,25K 


1 


MR25 


5322 


116 


54558 


R 


2329 


RESISTOR, M. FILM 


3,83K 


1 


MR25 


5322 


116 


54589 


R 


2331 


RESISTOR, M, FILM 


1,96K 


1 


MR25 


5522 


116 


54571 


R 


2332 


RESISTOR, M. FILM 


1,56K 


1 


MR25 


5322 


116 


54571 


R 


2333 


RESISTOR, t1. FILM 


5.11 


1 


MR 25 


5322 


116 


54192 


R 


2334 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2351 


RESISTOR, M.FIL1 


16, 2K 


0.1 




5322 


116 


51704 


R 


2352 


RESISTOR, M.FUM 


16, 2K 


0,1 




5322 


116 


517 04 


R 


2353 


RESISTOR, M. FILM 


lOOK 


0,1 




5322 


116 


51705 


R 


2354 


RESISTOR, n. FILM 


IIK 


1 


MR25 


5322 


116 


54623 


R 


2356 


RESISTOR, M. FILM 


lOOK 


0,1 




5322 


116 


517 03 


R 


2357 


RESISTOR, M. FILM 


IIK 


1 


MR25 


5322 


116 


546 23 


R 


2358 


RESISTOR, M. FILM 


16, 2K 


0,1 




5322 


116 


517 04 


R 


2359 


RESISTOR, M, FILM 


16, 2K 


0,1 




5322 


1 16 


51704 


R 


2361 


RESISTOR, M. FILM 


1,96K 


0,1 




5522 


116 


51705 


R 


2362 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2363 


RESISTOR, M. FILM 


1.96K 


0,1 




5322 


116 


517 05 


R 


2564 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2366 


RESISTOR, M. FILM 


9,09K 


1 


MR25 


4822 


116 


51284 


R 


2367 


RESISTOR, M. FILM 


2,61K 


1 


HR25 


5322 


116 


50671 


R 


2368 


RESISTOR, M. FILM 


1,96K 


1 


MR25 


5322 


116 


5457 1 


R 


2369 


RESISTOR, M. FILM 


1,96K 


1 


MR25 


5322 


116 


54571 


R 


2371 


RESISTOR, M. FILM 


5,11K 


1 


MR25 


5322 


116 


545 95 


R 


2572 


RES1STCR,M.F1LM 


825 


1 


MR25 


5322 


116 


54541 


R 


2373 


RESISTOR, M. FILM 


619 


1 


MR25 


4822 


116 


51232 


R 


2376 


RESISTOR, M. FILM 


5,11K 


1 


MR25 


5322 


116 


545 95 


R 


2377 


RESISTOR, M. FILM 


825 


1 


MR25 


5322 


116 


54541 


R 


2378 


RESISTOR, M. FILM 


8,25K 


1 


MR25 


5322 


116 


54558 


R 


2379 


RE5ISTOf;,M. FILM 


3,S3K 


1 


MR25 


5322 


116 


54589 


R 


2381 


RESISTOT.M.FILM 


1,96K 


1 


NR25 


5322 


116 


54571 


R 


2382 


RESISTDit.M.FILM 


I,96K 


1 


MR25 


5322 


116 


54571 


R 


2501 


RESISTO::,M.FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2503 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2504 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2506 


RESISTOF'.,M.FILM 


lOK 


1 


MR 2 5 


4822 


116 


51253 


R 


2508 


RE5I5T0:;,M.FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2509 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2511 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2512 


POTM, TRIMMING 


220 


20 


0 ,5U 


5322 


101 


14 051 
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POSNR 


DESCRIPTION 








ORDERING 


CODE 


R 


2513 


RESISTOR, M. FILM 


178 


1 


MR25 


5322 


116 


54492 


R 


2514 


RESISTOR, M.FILfI 


147 


1 


MR25 


5322 


116 


50766 


R 


2516 


RESISTO?,M.FIL'l 


147 


1 


MR25 


5322 


11$ 


50766 


R 


2517 


RESISTOR, «. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


2518 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


2519 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


2521 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2522 


RESISTOR. M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2523 


RESISTOR, M. FIL.I 


464 


1 


MR25 


5322 


116 


50536 


R 


2524 


RESISTOR, M. FILM 


464 


1 


MR25 


5322 


116 


50536 


R 


2526 


RESISTOR, M-FIIM 


11,1 


1 


MR25 


5322 


116 


54442 


R 


2527 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2528 


RESISTOR, M. FILM 


1 : C2K 


1 


MR25 


5322 


116 


55359 


R 


2529 


RESISTOR, M. FILM 


1,62K 


1 


MR25 


5322 


116 


55359 


R 


2531 


RESISTOR, M. FILM 


825 


1 


MR25 


5322 


116 


54541 


R 


2532 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2533 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2534 


POTM, TRIMMING 


100 


20 


0.5U 


5322 


101 


14072 


R 


2536 


RESISTOR, M. FILM 


909 


1 


MR25 


5322 


116 


55278 


R 


2537 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2538 


RESISTOR, «. FILM 


IK 


1 


MR25 


4822 


116 


51255 


R 


2539 


RESISTOR, M. FILM 


825 


1 


MR25 


5322 


116 


54541 


R 


2541 


RE5IST0F ,M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2542 


RESISTOR ,M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


2545 


RESISTOR ,M.FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


2544 


RESISTOR ,M-FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


2546 


RESISTOR ,M.F1LM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2547 


RESISTOR ,M.FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2549 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2551 


RESISTOR, M. FILM 


4,64K 


1 


MR25 


5322 


116 


50484 


R 


2552 


RESISTOR, M. FILM 


422 


1 


MR25 


5322 


116 


50459 


R 


2553 


RESISTOR, M. FILM 


100 


0,1 




5322 


116 


51701 


R 


2554 


RESISTOR, M. FILM 


6 , 19K 


i 


MR25 


5322 


116 


55426 


R 


2557 


RESISTOR, M. FILM 


6 , 19K 


1 


MR25 


5322 


116 


55426 


R 


2558 


RESISTOR, M. FILM 


100 


0,1 




5322 


116 


51701 


R 


2559 


RESISTOR, M. FILM 


4.64K 


1 


MR25 


5322 


116 


50484 


R 


2561 


RESISTOR, M. FILM 


422 


1 


MR25 


5322 


116 


50459 


R 


2562 


RESISTOR, M. FILM 


lOK 


0,1 




5322 


116 


51702 


R 


2563 


RESISTOR, M. FILM 


lOK 


0,1 




5322 


116 


51702 


R 


2564 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


2566 


RESISTOR, M. FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


2567 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2568 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2569 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2571 


RESISTOR, M. FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


2572 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


2573 


RESISTOR, M. FILM 


100 


1 


MR25 


5522 


116 


55549 


R 


2574 


RESISTO';,M.FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2576 


potm,tr::mming 


220 


20 


0 ,5« 


5322 


101 


14051 


R 


2577 


RESISTOR, M. FILM 


261 


1 


MR25 


5322 


116 


54502 


R 


2578 


RESISTOR, M. FILM 


162 


1 


MR25 


5322 


116 


50417 


R 


2579 


RESISTOR, M-FILM 


162 


1 


MR25 


5322 


116 


50417 


R 


2581 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


2582 


RESISTOR, M. FILM 


6 , 19K 


1 


MR25 


5322 


116 


55426 


R 


2583 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5522 


116 


55426 


R 


2584 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2586 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2587 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


2588 


RESISTOR, M. FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


2539 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2591 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2592 


RESISTOR, M. FILM 


lOK 


1 


MR2S 


4822 


116 


51253 


R 


2593 


RESISTOR, M. FILM 


215 


1 


MR25 


5322 


116 


55274 


R 


2594 


RESISTOR, M. FILM 


75 


1 


HR 25 


5322 


116 


54459 


R 


2596 


RESISTOR, M. FILM 


100 


1 


MR25 


5522 


116 


55549 
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P05NR DESCRIPTIOK ORDERING CODE 



R 


2597 


RESISTCR,M.FIU1 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2595 


POTM, TRIMMING 


220 


20 


0 . 5U 


5322 


101 


14051 


R 


2599 


RESISTOR, M. FILM 


261 


1 


MR 2 5 


5322 


116 


54502 


R 


2601 


RESISTOR, M. FILM 


162 


1 


MR25 


5322 


116 


50417 


R 


26 02 


RESISTOR, M. FILM 


162 


1 


MR25 


5322 


116 


50417 


R 


2603 


RESISTO-R.M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


2604 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


2606 


RESISTOR, M. FILM 


6 ,19K 


1 


MR25 


5322 


116 


55426 


R 


2607 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2608 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2609 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2611 


RESISTOR, M. FILM 


42,2 


1 


MR25 


5322 


116 


51052 


R 


2612 


RESISTOR, M. FILM 


464 


1 


MR25 


5322 


116 


50536 


R 


2613 


RESISTOR, M. FILM 


464 


1 


MR25 


5322 


116 


50536 


R 


2614 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5522 


116 


54442 


R 


2616 


RESISTOR, M, FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2617 


RESISTOR, M. FILM 


825 


1 


MR25 


5322 


116 


54541 


R 


2618 


RESISTOR, M. FILM 


IK 


1 


NR25 


4822 


116 


51235 


R 


2619 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2621 


RESISTOR, M. FILM 


909 


1 


MR25 


5322 


116 


55278 


R 


2622 


RESISTOR, M. FIL.I 


IK 


1 


MR25 


4822 


116 


51255 


R 


2623 


RESISTOR, M. FII -1 


IK 


1 


MR25 


4822 


116 


51235 


R 


2624 


RESISTOR, M. FILM 


825 


1 


MR25 


5322 


116 


54541 


R 


2626 


RESISTOR, H. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2627 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


2628 


RESISTOR, M. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


2629 


RESISTOR, M. FILM 


261 


1 


MR25 


5322 


116 


54502 


R 


2631 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


2632 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


2634 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


2636 


RESISTOR, M, FILM 


3,16K 


1 


MR25 


5322 


116 


50579 


R 


2657 


RESISTOR, M. FILM 


6,81K 


1 


MR25 


4822 


116 


51252 


R 


2653 


POTM, TRIMMING 


2.2K 


20 


0, 5W 


5322 


100 


10117 


R 


2659 


RESISTOR, M. FILM 


SU 


1 


MR25 


4822 


116 


51282 


R 


2642 


POTM, TRIMMING 


lOK 


20 


0.5Ui 


5322 


101 


14066 


R 


2643 


RESISTOR, HT 


2,2M 


5 


VR25 


4822 


110 


72196 


R 


2645 


RESISTOR, M. FILM 


750K 


1 


MR25 


5322 


116 


55532 


R 


2646 


RESISTOR, M. FILM 


34, 8K 


1 


MR25 


5322 


116 


54661 


R 


2647 


RESISTCR,M FILM 


34, SK 


1 


MR25 


5322 


116 


54661 


R 


2648 


RESISTOR, M. FILM 


3,83K 


1 


MR25 


5322 


116 


54589 


R 


2649 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


2650 


RESISTOR,M. FILM 


13, 5K 


1 


MR25 


5322 


116 


55276 


R 


2651 


RESISTOR, M. FILM 


IK 


1 


NR25 


4822 


116 


51235 


R 


2652 


RESISTOI;,M-FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2653 


RESISTO:i,M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2654 


RESI5T0il,M.FILM 


511 


1 


MR25 


4322 


116 


51282 


R 


2656 


RESISTO:t,M.FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


2657 


RESISTOR, M. FILM 


lOK 


1 


MR25 


4822 


116 


51253 


R 


2658 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51255 


R 


2659 


RESISTOR, M. FILM 


511 


1 


MR25 


4822 


116 


51282 


R 


2661 


RESlSTOi;,M.FILM 


1 ,78K 


1 


MR25 


5322 


116 


50515 


R 


2662 


RESISTOR, M. FILM 


.51 , IK 


1 


MR25 


5322 


116 


50672 


R 


2663 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


2664 


RESISTOR, M, FILM 


26, IK 


1 


NR25 


5322 


116 


54651 


R 


2666 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 
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POSNR 


DESCRIPnON 








ORDERING 


CODE 


R 


2667 


RESISTOR, n. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


266S 


RESISTOR, M. FILM 


5,11 


1 


NR25 


5322 


116 


54192 


R 


2669 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2671 


RESISTOR. M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2672 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2673 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


267^ 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2676 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2677 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2678 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2679 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


2681 


RESISTOR, M. FILM 


5, i 1 


1 


MR25 


5322 


116 


54192 


R 


2682 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5522 


116 


54192 


R 


2691 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


3 


POTH.CARB+SW. 


IK 


20 


O.IW 


5522 


101 


64018 


R 


302 


RESISTOR, H. FILM 


IM 


1 


MR30 


4822 


116 


51279 


R 


503 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


304 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


306 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


507 


RESISTOR, M. FILM 


191K 


1 


MR30 


5322 


116 


55319 


R 


308 


RESISTOR, M. FILM 


681K 


1 


MR30 


5322 


116 


54263 


R 


309 


RESISTOf ,M.FILM 


S45K 


1 


MR30 


5322 


116 


55379 


R 


311 


RESISTOF ,M. FILM 


549K 


1 


MR30 


5322 


116 


55139 


R 


312 


RESISTOF ,M.FILM 


205K 


1 


MR25 


5322 


116 


54727 


R 


313 


RESISTOF, M. FILM 


732K 


1 


MR30 


5322 


116 


55321 


R 


314 


RESISTOF, M. FILM 


S06K 


1 


MR30 


5322 


116 


55078 


R 


316 


RESISTOF ,HT 


8,2M 


10 


CR25 


4822 


110 


72212 


R 


317 


RESISTOR, M. FILM 


IM 


1 


MR 30 


4822 


116 


51279 


R 


318 


RESISTOR, M. FILM 


90, 9K 0 


,25 


MR24C 


5322 


116 


50S59 


R 


319 


RESISTOR, M. FILM 


S.25K 0 


,25 


MR24C 


5322 


116 


50979 


R 


351 


RESISTOR, M. FILM 


IM 


1 


MR30 


4822 


116 


51279 


R 


552 


RESISTOR, M. FILM 


IK 


1 


MR25 


4822 


116 


51235 


R 


355 


RESISTOR, M. FILM 


953K 


1 


MR30 


5322 


116 


55257 


R 


354 


RESISTOR, M, FILM 


487K 


1 


MR30 


5322 


116 


55243 


R 


355 


RESISTOR, M. FIL 1 


133K 


1 


MR25 


5322 


116 


54708 


R 


356 


POTM, TRIMMING 


22K 


20 


0.561 


5322 


101 


14069 


R 


357 


RESISTOR, M. FILM 


20, 5K 


1 


MR25 


5322 


116 


54645 


R 


358 


POTM, TRIMMING 


22K 


20 


0.5W 


5322 


101 


14069 


R 


359 


RESISTOR, M. FILM 


20, 5K 


1 


MR25 


5322 


116 


54643 


R 


360 


RESISTOB,M.FILM 


121 


1 


MR25 


5322 


116 


54426 


R 


361 


P0TM,TR :MMING 


22K 


20 


0.5W 


5322 


101 


14069 


R 


362 


resisto!;,m.film 


20, 5K 


1 


MR25 


5322 


116 


54643 


R 


563 


RES1ST0IL,M.FILH 


8,25K 


1 


MR25 


5322 


116 


54558 


R 


364 


RESISTOR, M, FILM 


4 , 02K 


1 


MR25 


5322 


116 


55448 


R 


365 


RESISTOR, M. FILM 


5,11 


1 


MR25 


5322 


116 


54192 


R 


366 


RESISTOR, M. FILM 


2,49K 


1 


MR25 


5322 


116 


50581 


R 


367 


RESISTOR, M. FILM 


3 , 62K 


1 


MR25 


5322 


116 


55559 


R 


368 


RESISTOR, M. FILM 


.5,11 


1 


MR25 


5322 


116 


54192 


R 


369 


RESISTOR, M. FILM 


1, 62K 


1 


MR25 


5322 


116 


55359 


R 


370 


RESISTOR, M. FILM 


10 


1 


MR25 


5322 


116 


50452 


R 


371 


RESISTOR, M. FILM 


10 


1 


MR25 


5522 


116 


50452 


R 


372 


RESISTOR, M. FILM 


154K 


1 


MR25 


5322 


116 


54714 


R 


373 


RESISTOR, M. FILM 


511K 


1 


MR30 


5322 


116 


55636 


R 


374 


RESISTOR, H. FILM 


10 


1 


MR25 


5322 


116 


50452 


R 


4 


P0TM,T4NDEM-i-SW. 


5K lOT 


LIN 




5322 


102 


40 061 


R 


402 


RESISTOR, H. FILM 


IM 


1 


MR3 0 


4822 


116 


51279 


R 


403 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


404 


RESISTOR,!*!. FILM 


75 


1 


HR25 


5322 


116 


54459 


R 


406 


RESISTOR, M. FILM 


75 


1 


MR25 


5322 


116 


54459 


R 


407 


RESISTOR, M. FILM 


191K 


1 


MR50 


5322 


116 


55319 


R 


408 


RESISTUR,M.FILM 


6S1K 


1 


MR30 


5322 


116 


54263 


R 


409 


RESISTOR, M. FILM 


845K 


1 


MR30 


5322 


116 


55379 


R 


411 


RESISTOR, M. FILM 


549K 


1 


MR30 


5322 


116 


55139 


R 


412 


RESISTOR, M. FILM 


205K 


1 


MR25 


5322 


116 


54727 


R 


415 


RESISTOR, M, FILM 


732K 


1 


MR50 


5322 


116 


55321 



tabase.nl 

POSNR 

R <il4 

R 416 

R 417 

R 41S 

R 419 

R 451 

R 452 

R 455 

R 454 

R 456 

R 457 

R 458 

R 459 

R 5 

R SCO 

R 501 

R 502 

R 503 

R 504 

R 506 

R 507 

R 508 

R 509 

R 511 

R 512 

R 515 

R 514 

R 516 

R 517 

R 518 

R 519 

R 521 

R 522 

R 525 

R 524 

R 526 

R 527 

R 528 

R 529 

R 551 

R 552 

R 555 

R 554 

R 555 

R 556 

R 537 

R 538 

R 539 

R 540 

R 541 

R 542 

R 545 

R 546 

R 547 

R 548 



BAMA KOPIE 



DESCRIPl ION 



RESISTOR. M. FILM 806K 

RESISTOR, HT S,2M 

RESISTOR, M.FIL.M IM 

RESISTOR, M. FILM 90, 9K 
RESISTOR, M. FILM 8,25K 

RESISTOR, M. FILM 274 

RESISTOR, M. FILM 274 

RESISTOR, M. FILM 274 

RESISTOR, M. FILM 274 

RESISTOR, M. FILM 274 

RESISTOR, M. FILM 274 

RESISTOR, M. FILM 274 

RESISTOR, M. FILM 274 

POTM,CARB+SW. lOOK 

RESISTOR, M. FILM 5J . 1 

RESISTOR, t1, FILM 51,1 
RESISTOR, t1. FILM S06K 

RESISTOR, t1. FILM 12, 7K 
POTM, TRIMMING 470 

RESISTOR, M. FILM 12, 7K 

RESISTOR, t1. FILM 6,19K 
RESISTOR, M. FILM 6,49K 
RESISTOR, M. FILM 619 

RESISTOR, M. FILM 511 

RESISTOR, M. FILM 511 

RESISTOR, M. FILM 105 

POTM, TRIMMING 22K 

RESISTOR, M. FILM 51, IK 
RESISTOR, M. FILM 5,9K 

RESISTOR, M. FILM 909 

RESISTOR, M. FILM 162 

POTM, TRIMMING IK 

RESISTOR, M. FILM 44,2 

RESISTOR, M. FILM 44,2 

RESISTOR, M. FILM 100 

RESISTOR, M. FILM 100 

RESISTL'R,M.F:LM 5,62K 
RESISTOR, M FILM 909 

RESISTOR, M. FILM 51,1 

RESISTOR, M. FILM 51, I 

RESISTOR, M. FILM 909 

RESISTOF.,M. FILM 5,62K 
RESISTOR, M. FILM 825 

RESISTOR, M. FILM 825 

RESISTCR.M.FILM 50,1 

RESISTOR, M. FILM 866 

RESISTOR, NTC 1,5K 

RESISTOR, M. FILM 50,1 
RESISTOR, M. FILM 402 

RESISTOr;,M.FILM 348 

RESISTOR, M. FILM 249 

POTM, TRIMMING 100 

RESISTOR, M. FILM 909 

POTM, TRIMMING 220 

RESISTOR, M. FILM 909 



1 


MR 30 


ORDERING 
5322 116 


CODE 

55078 


ID 


CR25 


4822 


110 


72212 


1 


MR30 


4822 


116 


51279 


0,25 


MR24C 


5322 


116 


50859 


0,25 


MR24C 


5322 


116 


50979 


1 


MR 2 5 


5322 


116 


54504 


1 


MR25 


5322 


116 


54504 


1 


MR25 


5322 


116 


54504 


1 


MR25 


5322 


116 


54504 


1 


MR25 


5322 


116 


54504 


1 


MR25 


5322 


116 


54504 


1 


MR25 


5322 


116 


54504 


1 


MR25 


5322 


116 


54504 


20 


0 . lU 


5322 


101 


44044 


1 


MR25 


5322 


116 


54442 


1 


MR 25 


5322 


116 


54442 


1 


MR30 


5322 


116 


55078 


1 


MR25 


5322 


116 


50443 


20 


0.5I.J 


5322 


101 


14047 


1 


HR25 


5322 


116 


50443 


1 


MR25 


5322 


116 


55426 


1 


MR25 


5322 


116 


546C3 


1 


MR25 


4822 


116 


51232 


0,5 


MR25 


4822 


116 


51282 


0,5 


MR25 


4822 


116 


51282 


1 


MR25 


5522 


116 


54472 


20 


0.5U 


5522 


101 


14069 


1 


MR25 


5322 


116 


50672 


1 


MR25 


5322 


116 


50583 


1 


MR25 


5522 


116 


55278 


1 


MR25 


5322 


116 


50417 


20 


0,5U 


5322 


100 


10112 


1 


MR25 


5322 


116 


50818 


1 


MR25 


5522 


116 


50818 


0,5 


MR 25 


5322 


116 


55549 


0,5 


MR25 


5322 


116 


55549 


0,5 


MR25 


4822 


116 


51281 


0,5 


MR25 


5322 


116 


55278 


1 


MR25 


5322 


116 


54442 


1 


MR25 


5322 


116 


54442 


0,5 


MR25 


5322 


116 


55278 


0,5 


MR25 


4822 


116 


51281 


1 


MR25 


5322 


116 


54541 


1 


MR25 


5322 


116 


54541 


1 


MR25 


5322 


116 


50904 


1 


MR25 


5322 


116 


54543 


5 


0.5W 


5322 


116 


54054 


1 


MR25 


5322 


116 


50904 


1 


MR25 


5522 


116 


54519 


1 


MR25 


5322 


116 


54515 


1 


MR25 


5322 


116 


54499 


20 


0,5W 


5322 


101 


14011 


1 


MR25 


5322 


116 


55278 


20 


0,5W 


5322 


101 


14009 


1 


MR 2 5 


5322 


116 


55278 
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9-29 



POSKR DESCRIPriON ORDERING CODE 



R 


5A9 


RESISTOR, M.FILfI 


100 


1 


MR25 


5322 


116 


55549 


R 


550 


RESISTOR, M, FILM 


10 


1 


HR25 


5322 


116 


50452 


R 


551 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


552 


RESISTOR, M. FILM 


121 


1 


MR25 


5322 


116 


54426 


R 


553 


RESISTOR, PI. FIL^ 


121 


1 


MR25 


5322 


116 


54426 


R 


554 


RESISTOR, M. FIL 1 


909 


1 


P1R25 


5322 


116 


55278 


R 


553 


RESISTOR, «. FILM 


17, SK 


1 


MR25 


5322 


116 


54637 


R 


559 


RESISTOR, M. FILM 


5.11K 


1 


MR25 


5522 


116 


54595 


R 


568 


RESISTOR, M. FILM 


’7,8K 


1 


MR25 


5322 


116 


54637 


R 


569 


RESISTOR. M. FILM 


5, 9K 


1 


MR25 


5322 


116 


50585 


R 


5?1 


RESISTOR, M. FILM 


17 8 


1 


MR25 


5322 


116 


54492 


R 


572 


RESISTOR, M. FILM 


178 


1 


MR25 


5322 


116 


54492 


R 


573 


RESISTOR, M. FILM 


2,26K 


1 


MR25 


5322 


116 


50675 


R 


577 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


581 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


582 


RESISTOR, PI. FILM 


4,99 


1 


PIR25 


5322 


116 


50563 


R 


583 


RESISTOR, PI. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


584 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5522 


116 


50568 


R 


586 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


587 


RESISTOR, M. FIL.M 


4,99 


1 


MR25 


5322 


116 


50568 


R 


6 


POTM,CAF BON 


2,2M 


20 


0, lU 


5322 


101 


24 0 93 


R 


600 


RESISTOF ,M.FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


601 


RESISTQF ,M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


602 


RESISTOF ,M. FILM 


806K 


1 


MR30 


5322 


116 


55078 


R 


603 


RESISTOF ,M. FILM 


12, 7K 


1 


MR25 


5322 


116 


50443 


R 


604 


POTM, TRIMMING 


470 


20 


0,5U 


5322 


101 


14047 


R 


606 


RESISTOR, M. FILM 


12, 7K 


1 


MR25 


5322 


116 


50443 


R 


607 


RESISTOR, PI. FILM 


6,19K 


1 


MR25 


5322 


116 


55426 


R 


608 


RESISTOR, M. FILM 


6.49K 


1 


MR25 


5322 


116 


54603 


R 


609 


RESISTOR, M. FILM 


619 


1 


MR25 


4822 


116 


51232 


R 


611 


RESISTOR, M. FILM 


511 


0,5 


MR25 


4822 


116 


51282 


R 


612 


RESISTOR, M. FILM 


511 


0,5 


MR25 


4822 


116 


51282 


R 


615 


RESISTOR, M. FILM 


105 


1 


NR25 


5322 


116 


54472 


R 


614 


POTM, TRIMMING 


22K 


20 


0.5U 


5322 


101 


14069 


R 


616 


RESISTOR, M. FILM 


51, IK 


1 


MR25 


5322 


116 


50672 


R 


617 


RESISTOR, M. FILM 


5,9K 


1 


MR25 


5322 


116 


50583 


R 


613 


RESISTOR, M. FILM 


909 


1 


MR25 


5322 


116 


55278 


R 


619 


RESISTOR, M.FILPi 


162 


1 


MR25 


5322 


116 


50417 


R 


621 


POTM, TRIMMING 


IK 


20 


0,5W 


5322 


100 


10112 


R 


622 


RESISTOR, M. FILM 


44,2 


1 


MR25 


5322 


116 


5CS18 


R 


623 


RESISTOit.M.FlLM 


44,2 


1 


MR25 


5322 


116 


50818 


R 


624 


RESISTOiJ,M. FILM 


100 


0,1 


MR24E 


5322 


116 


50746 


R 


626 


RESISTOR, M. FILM 


100 


0,1 


MR24E 


5322 


116 


50746 


R 


627 


RESISTOR, Pt. FILM 


5.62K 


0,5 


MR25 


4822 


116 


51231 


R 


623 


RESISTOR, PI. FILM 


909 


0,5 


MR25 


5322 


116 


55278 


R 


629 


RESISTOit,M. FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


631 


RESISTOR, M. FILM 


.•*1,1 


1 


MR25 


5322 


116 


54442 


R 


632 


RESISTOR, M. FILM 


909 


0,5 


NR25 


5322 


116 


55278 


R 


633 


RESISTOR, M. FILM 


5.62K 


0,5 


MR25 


4822 


116 


51231 


R 


634 


RESISTOR, M. FILM 


325 


1 


MR25 


5322 


116 


54541 


R 


635 


RESISTOR, M. FILM 


825 


1 


P1R25 


5522 


116 


54541 


R 


636 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5522 


116 


5D904 


R 


657 


RESISTOR, M. FILM 


866 


1 


MR25 


5522 


116 


54543 


R 


658 


RESISTOR, NTC 


1,5K 


5 


0 .5W 


5322 


116 


34054 


R 


639 


RESISTOR, PI. FILM 


30,1 


1 


MR25 


5322 


116 


50904 


R 


640 


RESISTOR, M. FILM 


402 


1 


MR25 


5322 


116 


54519 


R 


641 


RESISTOR, M, FILM 


158 


0,5 


MR25 


5522 


116 


55418 


R 


646 


RESISTOR, M. FILM 


953 


1 


MR25 


5322 


116 


54547 


R 


647 


POTM, TRIMMING 


100 


20 


0,5W 


5322 


101 


14011 


R 


648 


RESISTOR, M. FILM 


953 


1 


MR25 


5322 


116 


54547 


R 


649 


RESISTOR, M. FILM 


100 


1 


MR 2 5 


5322 


116 


55549 


R 


650 


RESISTOR, PS. FILM 


10 


1 


P1R25 


5322 


116 


50452 


R 


651 


RESISTOR, M. FILM 


IQO 


1 


MR25 


5322 


116 


55549 


R 


652 


RESISTOR, PI. FILM 


121 


1 


MR25 


5322 


116 


54426 


R 


653 


RESISTOR, M. FILM 


121 


1 


MR25 


5322 


116 


54426 



BAMA KOPIE 
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9-30 



POSNR DESCRIP nOK ORDERING CODE 



R 


654 


RESISTO?,M. FILM 


909 


1 


MR25 


5322 


116 


55278 


R 


65S 


RESIST01,M.FILM 


17, 8K 


1 


MR25 


5322 


116 


54637 


R 


659 


RESISTOl^M.FILM 


5,11K 


1 


MR25 


5322 


116 


54595 


R 


661 


R£SISTO?,M.FILM 


31, 6K 


1 


MR25 


5322 


116 


54657 


R 


662 


RESISTOR, M. FILM 


17, 8K 


1 


MR25 


5322 


116 


54637 


R 


663 


RESISTOR, M. FILM 


14K 


1 


MR25 


5322 


116 


55571 


R 


664 


RESISTOR, M. FILM 


8,25K 


1 


MR25 


5322 


116 


54558 


R 


668 


RESISTOR, M. FILM 


17, 8K 


1 


MR25 


5322 


116 


54657 


R 


669 


RESISTOR, M. FILM 


5, 9K 


1 


MR25 


5322 


U6 


50583 


R 


671 


RESISTOR, M.FIL.1 


178 


1 


MR25 


5522 


116 


54492 


R 


672 


RESISTOR, M. FILM 


178 


1 


MR25 


5322 


116 


54492 


R 


673 


RESISTOP,M.FILM 


I.26K 


1 


MR25 


5322 


116 


50675 


R 


674 


POTM, TRIMMING 


47K 


20 


0,514 


5322 


101 


14048 


R 


676 


RESISTOR, M. FILM 


51, 2K 


1 


MR25 


4822 


116 


51259 


R 


677 


RESISTOR, M. FILM 


IjO 


1 


MR25 


5322 


116 


55549 


R 


682 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


683 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


684 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


7 


POTM,CARB+SW. 


IK 


20 


0. IW 


5322 


101 


44024 


R 


701 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


702 


RESISTOR, M. FILM 


1,27K 


1 


MR25 


5322 


116 


50555 


R 


703 


RESISTOR, M. FILM 


750 


1 


MR25 


4822 


116 


51234 


R 


704 


RESISTOR, M. FILM 


402 


1 


MR25 


5322 


116 


54519 


R 


705 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


706 


RESISTOR, M. FILM 


1,27K 


1 


MR25 


5322 


116 


50555 


R 


707 


RESISTOR, M. FILM 


20, 5K 


1 


MR25 


5322 


116 


54643 


R 


708 


RESISTOR, M. FILM 


6,81K 


1 


MR25 


4822 


116 


51252 


R 


709 


RESISTOR, M. FILM 


2,49K 


1 


MR25 


5322 


116 


50581 


R 


710 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


711 


RESISTOR, M. FILM 


2,49K 


1 


MR25 


5322 


116 


50581 


R 


712 


RESISTOR, M. FILM 


4,02K 


1 


MR25 


5322 


116 


55448 


R 


713 


RESISTOR, M, FILM 


4.02K 


1 


MR25 


5322 


116 


55443 


R 


714 


RESISTOR, M. FILM 


4, 02K 


1 


MR25 


5322 


116 


55448 


R 


716 


RESISTOR, M. FILM 


4,02K 


1 


MR25 


5522 


116 


55448 


R 


717 


RESISTOR, M. FILM 


100 


1 


MR30 


5322 


116 


54852 


R 


8 


POTM,C;RB+3W. 


IK 


20 


0. IW 


5322 


m 


44024 


R 


801 


RESISTOR, M. FILM 


4.02K 


1 


MR25 


5322 


116 


55448 


R 


802 


RESISTOR, M. FILM 


8,25K 


1 


MR25 


5322 


116 


54558 


R 


803 


RESISTOR, M. FILM 


100 


1 


MR25 


5322 


116 


55549 


R 


804 


RESISTOR, M. FILM 


100 


1 


MR23 


5322 


116 


55549 


R 


806 


RESISTOF.,M. FILM 


121 


1 


MR25 


5522 


116 


54426 


R 


807 


RESISTO'i,M.FILM 


121 


1 


MR25 


5322 


116 


54426 


R 


808 


RE51STO::,M. FILM 


2, 61K 


1 


MR25 


5322 


116 


50671 


R 


809 


RESISTOR, M. FILM 


1,33K 


1 


MR25 


5322 


115 


55422 


R 


811 


RESISTQil, SAFETY 


7,87K 


1 


MR25 


5522 


116 


50458 


R 


812 


POTM, TRIMMING 


4,7K 


20 


0.5W 


5322 


100 


10114 


R 


813 


POTM, TRIMMING 


lOK 


20 


0,5U 


5322 


ICO 


10113 


R 


814 


POTM, TRIMMING 


2,2K 


20 


0.5W 


5322 


101 


14003 


R 


816 


RESISTOr:,M.FILM 


?0,1 


1 


MR25 


5322 


116 


50904 


R 


817 


POTM, TRIMMING 


100 


20 


0.05W 


4822 


100 


10075 


R 


818 


RESISTOR, M. FILM 


30,1 


1 


MR25 


5322 


116 


50904 


R 


819 


RESISTOR, M. FILM 


28,7 


1 


MR25 


5322 


116 


54063 


R 


821 


RESISTOR, M. FILM 


28,7 


1 


MR25 


5322 


116 


54068 


R 


823 


RESISTOR, M. FILM 


169 


1 


MR25 


5322 


116 


54489 


R 


824 


RESISTOR, SAFETY 


7,87K 


1 


MR25 


5322 


116 


50453 
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R 


825 


RESISTOR, M. FILM 


4,99 


1 


MR25 


5322 


116 


50568 


R 


826 


RESISTOR, M. FILM 


2,26K 


1 


MR25 


5322 


116 


50675 


R 


827 


RESISTOR, M. FILM 


4,22K 


1 


MR25 


5322 


116 


50729 


R 


S2S 


RESISTOR, M.FIL1 


100 


1 


MR25 


5322 


116 


55549 


R 


823 


RESISTOR, M.FIL1 


100 


1 


MRZ5 


5522 


116 


55549 


R 


831 


RESISTOR, M. FILM 


86,6 


1 


MR25 


5322 


116 


54464 


R 


832 


RESISTOR, M. FILM 


86,6 


1 


MR25 


5322 


116 


54464 


R 


833 


RESISTOR, M. FILM 


909 


1 


MR25 


5322 


116 


55278 


R 


S3? 


RESISTOR, M. FILM 


909 


1 


MR 2 5 


5322 


116 


55278 


R 


838 


RESISTOR, M. FILM 


1,21R 


1 


MR25 


5322 


116 


54557 


R 


839 


RESISTOR, M. FILM 


1,21K 


1 


MR25 


5322 


116 


54557 


R 


893 


RESISTOR, M. FILM 


681 


1 


MR25 


4822 


116 


51233 


R 


847 


RESISTOR, M. FILM 


90,9 


1 


HR25 


5522 


116 


54466 


R 


848 


POTM, TRIMMING 


100 


20 


0,5W 


5322 


in 


14011 


R 


849 


RESISTOR, M. FILM 


90,9 


1 


MR25 


5322 


116 


54466 


R 


851 


RESISTOR. M. FILM 


90,9 


1 


MR25 


5322 


116 


54466 


R 


8S2 


RESISTOR, M.FILM 


51,1 


1 


MR25 


5322 


116 


54442 


R 


853 


RESISTOR, M. FILM 


51,1 


1 


MR25 


5522 


116 


54442 


R 


854 


RESISTOR, M. FILM 


9C, 9 


1 


MR25 


5322 


116 


54466 


R 


856 


RESISTOR, M.FILM 


140 


i 


MR25 


5322 


116 


55568 


R 


857 


RESISTOF .M.FILM 


3,48K 


1 


MR25 


5522 


116 


55567 


R 


858 


RESISTOf .M.FILM 


3, OIK 


1 


MR25 


4822 


116 


51246 


R 


859 


RESISTOF .M.FILM 


1,78K 


1 


MR25 


5322 


116 


50515 


R 


861 


RESISTOF .M.FILM 


1,78K 


1 


MR25 


5322 


116 


50515 


R 


862 


RESISTOF .M.FILM 


1,7SK 


1 


MR25 


5322 


116 


50515 


R 


863 


RESISTOR, M.FILM 


1,78K 


1 


MR25 


5322 


116 


50515 


R 


9 


P0TM.CAR3+SW. 


lOK 


20 


0 . IbJ 


5322 


101 


40096 
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POSKR 


DESCRIPTION 




ORDERING 


CODE 


V 


1 


CATHODERAY TUBE 


D14-125GH/117 


5322 131 20093 


V 


1001 


DIODE 


OA95 


4822 


130 


30191 


V 


1002 


DIODE 


0A95 


4322 


130 


50191 


V 


1003 


DIODE 


BA945 


5322 


130 


34037 


V 


1004 


TRANSISTOR 


BC548C 


4322 


130 


44196 


V 


1006 


TRANSISTOR 


ON561 


5322 


130 


41S07 


V 


lODS 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1009 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


1011 


TRANSISTOR 


BCj48C 


4822 


130 


44196 


V 


1012 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1013 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1014 


TRANSISTOR 


B''450 


4822 


130 


44237 


V 


1016 


DIODE 


B.U62 


4822 


130 


30613 


V 


1017 


TRANSISTOR 


B't558B 


4822 


130 


44197 


V 


1201 


TRANSISTOR 


Bi;548C 


4822 


150 


44196 


V 


1202 


DIODE 


B.^UI62 


4822 


130 


30613 


V 


1203 


TRANSISTOR 


B';558B 


4822 


130 


44197 


V 


1204 


TRANSISTOR 


Bi:S48C 


4822 


130 


44196 


V 


1206 


TRANSISTOR 


Bit55SB 


4822 


130 


44197 


V 


1207 


DIODE 


6AU62 


4822 


130 


30613 


V 


120S 


DIODE 


5.VU62 


4822 


150 


30613 


V 


1209 


DIODE 


B tU62 


4822 


130 


30613 


V 


1211 


DIODE 


BaU62 


4822 


130 


30613 


V 


1212 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1213 


TRANSISTOR 


BSX20 


4822 


130 


41705 


V 


1214 


TRANSISTOR 


BC545C 


4822 


150 


44196 


V 


1216 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1217 


TRANSISTOR 


BCD48C 


4822 


130 


44196 


V 


1218 


DIODE 


BAU6 2 


4822 


130 


30615 


V 


1219 


TRANSISTOR 


Brj4SC 


4822 


130 


44196 


V 


1221 


TRANSISTOR 


BC548C 


4822 


150 


44196 


V 


1222 


DIODE 


LAUil ^ 


4822 


130 


30613 


V 


1223 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


1401 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1402 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1403 


DIODE 


BAbl62 


4822 


130 


30613 


V 


1404 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1406 


TRANSISTOR 


BF199 


4822 


130 


44154 


V 


1407 


TRANSISTOR 


BF199 


4822 


130 


44154 


V 


1408 


DIODE 


BAI462 


4822 


130 


30613 


V 


1409 


DIODE 


6AM62 


4822 


150 


30613 


V 


1411 


DIODE 


BAUI62 


4822 


130 


30613 


V 


1412 


DIODE, REFERENCE 


BZX79-C5V1 


4822 


130 


34233 


V 


1415 


TRANSISTOR 


BFT45 


5322 


130 


44605 


V 


1414 


TRANSISTOR 


BF358 


5322 


130 


41713 


V 


1416 


TRANSISTOR 


BSX20 


4322 


130 


41705 


V 


1417 


DIODE 


BAU62 


4822 


130 


30613 


V 


1419 


TRANSISTOR 


BF450 


4322 


130 


44237 


V 


1421 


TRANSISTOR 


BFT45 


5522 


130 


44603 


V 


1422 


TRANSISTOR 


BF338 


5322 


130 


41713 


V 


1423 


DIODE, REFERENCE 


BZX79-C5V1 


4822 


130 


34233 


V 


1424 


DIODE, REFERENCE 


8ZX79-C36 


4322 


130 


34368 


V 


1426 


DIODE, REFERENCE 


B2X79-C36 


4822 


130 


34368 


V 


1427 


DIODE, REFERENCE 


BZX79-C56 


4822 


130 


3436S 


V 


1428 


DIODE, REFERENCE 


BZX79-C75 


4822 


130 


346S5 


V 


1501 


DIODE 


BAW62 


4822 


130 


30613 


V 


1502 


DIODE 


EAtJ62 


4822 


130 


30613 


V 


1503 


DIODE 


£AkJ62 


4822 


130 


50613 


V 


1504 


DIODE 


0A95 


4322 


130 


30191 


V 


1506 


TRANSISTOR 


BC548C 


4322 


130 


44196 


V 


1508 


DIODE 


BAI>J62 


4322 


130 


30613 


V 


1511 


DIODE 


BAW62 


4322 


130 


30615 


V 


1512 


TRANSIS 'OR 


BC55SB 


4822 


130 


44197 


V 


1513 


TRANSISTOR 


EC548C 


4822 


130 


44196 
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POSHR 


DESCRIPTION 




ORDERING 


CODE 


y 


1514 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1516 


TRANSIS^'OR 


BC54SC 


4822 


130 


44196 


V 


1517 


THYRIST.iR 


BSr6S 


5322 


130 


44247 


V 


1518 


DIODE 


BAT’21 


4822 


130 


30842 


V 


1519 


DIODE 


BAV21 


4822 


130 


30842 


V 


1521 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1522 


TRANSISTOR 


BC55SB 


4822 


130 


44197 


V 


1601 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


1602 


TRANSISTOR 


BC54SC 


4822 


130 


44195 


V 


1603 


TRANSISTOR 


BC545C 


4822 


130 


44196 


y 


1604 


DIODE 


BAW62 


4822 


130 


30613 


V 


1701 


DIODE 


BAW6 2 


4822 


130 


30613 


y 


1702 


TRANSISTOR 


BC548C 


4822 


130 


44196 


y 


1703 


DIODE 


BAW62 


4822 


130 


30613 


V 


1704 


DIODE 


BAU62 


4822 


130 


30613 


V 


1706 


DIODE 


BAU62 


4822 


130 


30613 


V 


1707 


TRANSISTOR 


BC:,4SC 


4822 


130 


44196 


y 


1708 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


y 


1709 


TRANSISTOR 


rC5^ CB 


4822 


130 


44197 


V 


1710 


TRANSISTOR 


BC540C 


4322 


130 


44196 


V 


1711 


TRANSISTOR 


BC5S8B 


4822 


130 


44197 


V 


1712 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1713 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1714 


DIODE 


BAU62 


4822 


130 


50613 


V 


1716 


DIODE 


BAU62 


4822 


150 


30613 


V 


1717 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1718 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1719 


TRANSISTOR, PET 


BF410C 


4822 


130 


41482 


y 


1721 


DIODE 


BAU62 


4822 


130 


30613 


V 


1723 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1724 


TRANSISTOR, FET 


BSV78 


5322 


130 


44093 


V 


1726 


TRANSISTOR 


BC5583 


4822 


130 


44197 


V 


1727 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


1728 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1729 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1731 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1732 


DIODE 


BAL<J62 


4822 


130 


30613 


V 


1733 


DIODE 


BAU62 


4822 


130 


30613 


V 


1734 


DIODE 


BAU62 


4822 


130 


30613 


V 


1736 


TRANSISTOR 


BC548C 


4822 


150 


44196 


V 


1737 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1738 


DIODE, REFERENCE 


BZX79-C6V8 


4822 


130 


34278 


V 


1750 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1751 


TRANSISTOR 


8C555B 


4822 


130 


44197 


V 


1752 


TRANSISTOR 


8C558B 


4822 


130 


44197 


V 


1753 


TRANSISTOR 


BC54SC 


4822 


150 


44196 


V 


1754 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


1756 


DIODE 


BAUI62 


4822 


130 


30613 


V 


1757 


DIODE 


BAtg62 


4822 


130 


30613 


V 


1758 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1759 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1761 


TRAHSIS rOR, FET 


BF410C 


4822 


130 


41482 


V 


1762 


DIODE 


BAW62 


4822 


130 


50613 


y 


1763 


TRANSIS'OR 


BC54SC 


4822 


130 


44196 


y 


1764 


TRANSIS'OR 


BC548C 


4822 


130 


44196 


V 


1766 


TRANSISTOR, FET 


BSy78 


5322 


130 


44093 


V 


1767 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1768 


TRANSIS^'OR 


BC55SB 


4822 


130 


44197 


V 


1769 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1771 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


1772 


TRANSISTOR 


BC54SC 


4S22 


150 


44196 


V 


1773 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1774 


DIODE 


BAt>J62 


4822 


130 


30613 


V 


1776 


DIODE 


BA!J62 


4822 


130 


30613 


V 


1801 


DIODE, REFERENCE 


B2V46-C1V5 


5322 


130 


34865 
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DESCRIP'TON 




ORDERING 


CODE 


V 


1901 


TRANSISTOR 


B';54SC 


4822 


130 


44196 


V 


1902 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1903 


DIODE. r.EFERENCE 


B.LV46-C2V0 


4822 


130 


31248 


V 


1904 


TRANSISTOR 


B'-548C 


4822 


130 


44196 


V 


1906 


TRANSISTOR 


B'55SB 


4822 


130 


44197 


V 


1907 


DIODE, REFERENCE 


B7.V46-C2V0 


4822 


130 


31248 


V 


1908 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1909 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


1911 


DIODE, REFERENCE 


B:',V46-C2V0 


4822 


130 


31248 


V 


1912 


TRANSISTOR 


Bt;548C 


4822 


130 


44196 


V 


1913 


TRANSISTOR 


6C558B 


4822 


130 


44197 


V 


1914 


DIODE, REFERENCE 


b;:v46-C2V0 


4822 


130 


31248 


V 


1916 


TRANSISTOR 


BC548C 


4822 


130 


44196 


tf 


1917 


TRANSISTOR 


BC558B 


4322 


130 


44197 


V 


1918 


DIODE 


BAU62 


4822 


130 


30613 


V 


1919 


DIODE 


BAU62 


4822 


130 


30613 


\t 


1921 


DIODE 


BAUI62 


4322 


130 


30613 


V 


1922 


TRANSISTOR 


BF324 


4322 


130 


41448 


V 


1923 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


1924 


DIODE 


BA' 162 


4822 


130 


30613 


V 


1926 


DIODE 


EAu;; 2 


4822 


130 


50613 


V 


1927 


DIODE 


BAW62 


4822 


130 


30613 


V 


1928 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


1929 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


1931 


DIODE 


BAUI62 


4822 


130 


30613 


V 


1932 


DIODE 


BAUJ62 


4822 


130 


30613 


V 


1933 


DIODE 


BAUI62 


4322 


130 


30613 


V 


1934 


DIODE 


BAU62 


4822 


130 


30613 


V 


1936 


DIODE 


BAU16 2 


4822 


130 


30613 


V 


1937 


DIODE 


BAU6 2 


4822 


130 


30613 


V 


1938 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


1939 


DIODE 


BAU162 


4822 


130 


30613 


V 


2001 


DIODE 


BAU62 


4822 


150 


50613 


V 


2002 


DIODE 


BA1462 


4822 


130 


30613 


V 


2003' 


DIODE 


BAU62 


4822 


130 


30613 


V 


2004 


DIODE 


BAU62 


4822 


130 


30613 


V 


2006 


DIODE 


6AU6 2 


4822 


130 


30613 


V 


2007 


DIODE, REFERENCE 


B2V46-C1V5 


5322 


130 


34865 


V 


2008 


DIODE, REFERENCE 


B2V11 


5322 


130 


34294 


V 


2009 


DIODE 


HSCH-1001 


4822 


130 


31689 


V 


201 


DIODE 


BY225-200 


4822 


130 


50312 


V 


2011 


DIODE 


HSCH-1001 


4822 


130 


31639 


V 


206 


DIODE 


BYX49-1200 


5322 


130 


51641 


V 


207 


TRANSISTOR 


B0237 


4822 


130 


44235 


V 


208 


DIODE 


BAU62 


4322 


150 


30613 


V 


209 


DIODE, REFERENCE 


B2X79-C5V6 


4822 


130 


54173 


y 


211 


DIODE, REFERENCE 


B2X75-C3V6 


4822 


130 


30765 


V 


212 


DIODE, REFERENCE 


B2X75-C3V6 


4822 


130 


30765 


V 


213 


DIODE 


BAUI62 


4322 


130 


30613 


V 


214 


TRANSIS'.OR 


BC548C 


4822 


130 


44196 


V 


216 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


217 


TRAN5IS OR 


6DX77 SEL PAIR 


5322 


130 


44899 


V 


219 


DIODE 


BAU*62 


4822 


130 


30613 


V 


221 


DIODE 


BAW62 


4822 


130 


30613 


V 


222 


DIODE 


BAUI62 


4822 


150 


30613 


V 


223 


DIODE 


BAU62 


4322 


130 


30613 


V 


224 


DIODE 


BA1-.62 


4822 


130 


30613 


V 


2301 


DIODE 


BAIJ62 


4822 


130 


30613 


V 


2302 


DIODE 


BA^62 


4822 


130 


30613 


V 


2303 


DIODE 


BAk>6 2 


4822 


130 


30613 


V 


2304 


DIODE 


&Ak!62 


4822 


130 


30615 


V 


2306 


TRANSISTOR 


0N561 


5322 


130 


41807 


V 


2307 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


2308 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


2309 


TRANSISTOR 


ON561 


5322 


130 


41807 
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DESCRIPTION 




ORDERING 


CODE 


V 


23U 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2312 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2313 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


231<t 


TRANSISTOR 


BC558B 


4322 


130 


44197 


V 


2316 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


2517 


TRANSISTOR 


BCJ48C 


4822 


130 


44196 


V 


232 


DIODE 


3Y5n9 


4822 


150 


41485 


V 


233 


DIODE, REFERENCE 


IZXL >-C110 


5322 


130 


34671 


V 


23^ 


DIODE 


BY206 


4822 


130 


30839 


V 


2351 


DIODE 


BAW62 


4822 


130 


30613 


V 


2352 


DIODE 


BAU62 


4822 


130 


30613 


V 


2355 


DIODE 


BA6i62 


4822 


130 


30613 


V 


2354 


DIODE 


BAU62 


4822 


150 


30613 


V 


2356 


TRANSISTOR 


0N561 


5322 


130 


41807 


V 


2357 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2358 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2359 


TRANSISTOR 


ON561 


5322 


130 


41807 


V 


236 


DIODE 


BY206 


4822 


130 


30839 


V 


2361 


TRANSISi OR 


BC54SC 


4822 


130 


44196 


V 


2362 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


2363 


TRANSISl OR 


BC55SB 


4822 


130 


44197 


V 


2364 


TRANSISl OR 


BC55SB 


4822 


130 


44197 


V 


2366 


TRANSISTOR 


BC545C 


4322 


130 


44196 


V 


2367 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


237 


DIODE 


BA1462 


4822 


130 


30613 


V 


238 


DIODE 


BAX12 DO-35 


5322 


130 


34605 


V 


239 


DIODE 


BAX12 DO-35 


5322 


130 


34605 


V 


241 


DIODE 


BAX12 DO-35 


5322 


130 


34605 


V 


242 


DIODE 


BAX12 DO-35 


5322 


130 


34605 


V 


243 


DIODE 


BAX12 DO-35 


5322 


130 


34605 


V 


244 


DIODE 


BAX12 DO-35 


5322 


130 


34605 


V 


246 


DIODE 


BAU62 


4822 


130 


30613 


y 


247 


DIODE 


BY206 


4322 


130 


30839 


V 


2501 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2502 


TRANSISTOR 


BC54SC 


4822 


130 


44196 


V 


2503 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2504 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


2506 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


2507 


TRANSISTOR 


BF524 


4822 


150 


41448 


V 


2508 


TRANSISTOR 


BF524 


4822 


130 


41448 


V 


2509 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


251 


DIODE 


BAX12A 


5322 


130 


34505 


V 


2511 


TRANSIS ‘OR 


BCf48C 


4822 


130 


44196 


V 


2512 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2513 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2514 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


2516 


TRANSIS"OR 


BC548C 


4822 


130 


44196 


V 


2517 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


2518 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


2519 


TRANSISTOR 


BF324 


4822 


150 


41448 


V 


252 


DIODE 


BAX12A 


5322 


150 


34605 


V 


2521 


TRANSISTDR 


BC55SB 


4822 


150 


44197 


V 


2522 


DIODE 


BA6I62 


4822 


130 


30613 


V 


2523 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


2524 


DIODE 


B7W62 


4822 


130 


30613 


V 


2526 


DIODE, REFERENCE 


B;:yii 


5522 


130 


34294 


V 


2527 


DIODE, ItEFERENCE 


B::y46-civ5 


5322 


130 


34865 


y 


2528 


DIODE, REFERENCE 


B-.X79-C4V7 


4822 


150 


34174 


V 


253 


DIODE 


B W29-150 


5322 


130 


54711 


V 


254 


DIODE 


fl‘'H29-150 


5322 


130 


54711 


V 


256 


DIODE 


BAX12A 


5322 


150 


34605 


y 


257 


DIODE 


B.'.XIRA 


5322 


130 


34605 


V 


351 


TRANSISTOR 


B -450 


4822 


130 


44237 


V 


352 


TRANSISTOR 


B -45 0 


4822 


150 


44237 


V 


553 


TRANSISTOR 


BC548C 


4822 


130 


44196 
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POSNR 


DESCRIPTION 




ORDERING 


CODE 


V 


35^ 


DIODE 


B,\W62 


4822 


150 


30513 


V 


356 


DIODE 


5aI462 


4822 


130 


30613 


V 


357 


DIODE 


BAU62 


4822 


130 


30613 


V 


501 


DIODE 


BAV45 


5322 


130 


34037 


V 


50^ 


TRANSISTOR, FET 


BFS21A 


5322 


130 


40709 


V 


SOS 


TRANSISTOR 


BF450 


4822 


130 


44257 


V 


509 


TRANSISTOR 


8F450 


4822 


130 


44237 


V 


511 


TRANSISTOR 


BF^50 


4822 


130 


44237 


V 


512 


TRANSISTOR 


BF-.50 


4822 


130 


44257 


V 


513 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


Sl^t 


TRANSISTOR 


BC55aB 


4822 


130 


44197 


V 


518 


TRANSISTOR 


8C548C 


4822 


130 


44196 


V 


519 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


521 


DIODE 


BAM62 


4822 


130 


30613 


V 


522 


DIODE 


6AU62 


4822 


130 


30613 


V 


523 


DIODE 


BAU62 


4822 


130 


50613 


V 


524 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


526 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


601 


DIODE 


BAV45 


5322 


130 


340 37 


V 


604 


TRANSISTOR, FET 


BFS21A 


5322 


130 


40709 


V 


608 


TRANSISTOR 


BF450 


4822 


130 


44237 


V 


609 


TRANSISTOR 


BF450 


4822 


130 


44237 


V 


611 


TRANSISTOR 


BF450 


4822 


130 


44237 


V 


612 


TRANSISTOR 


BF450 


4822 


130 


44237 


V 


613 


TRANSISTOR 


BC55SB 


4822 


130 


44197 


V 


614 


TRANSISTOR 


BC55SB 


4822 


130 


44197 


V 


616 


TRANSISTOR 


BC558B 


4822 


130 


44197 


V 


617 


TRANSISTOR 


BC558B 


4822 


13 0 


44197 


V 


618 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


619 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


621 


DIODE 


BAU62 


4822 


130 


30613 


V 


622 


DIODE 


BAU162 


4822 


130 


30613 


V 


623 


DIODE 


BA’>I6 2 


4822 


130 


3 0613 


V 


624 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


626 


TRANSISTOR 


BF324 


4822 


130 


41448 


V 


701 


DIODE 


BAUSR 


4822 


130 


30613 


V 


702 


DIODE 


BAN62 


4822 


150 


30613 


V 


703 


TRANSIS’ OR 


BC548C 


4822 


130 


44196 


V 


704 


TRANSISTOR 


EC548C 


4822 


150 


44196 


V 


SOI 


TRANSISrOR 


BC558B 


4822 


130 


44197 


V 


802 


TRANSIS'.'OR 


BC548C 


4822 


150 


44196 


V 


S03 


TRANSISTOR 


BC548C 


4822 


130 


44196 


V 


804 


TRANSISTOR 


BF199 


4822 


130 


44154 


V 


806 


TRANSISTOR 


BF) 99 


4822 


130 


44154 


V 


807 


TRANSISTOR 


BF199 


4822 


150 


44154 


V 


SOS 


TRANSIS ‘OR 


BF? 99 


4822 


130 


44154 


V 


809 


TRANSISTOR 


BC'i4SC 


4822 


130 


44196 
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Miscellaneous 



B 


10 


LED 


LED CQY54/III 


5522 


130 


34875 


B 


11 


LED 


LED CQY54/III 


5322 


130 


54875 


B 


12 


LED 


LED CQY54/III 


5322 


130 


34875 


8 


1 


LED 


CQY24B/IV 


4822 


130 


31144 


B 


2 


LED 


CQY54/III 


5322 


130 


34875 


B 


3 


LED 


CQ'’'54/III 


5322 


130 


34875 


B 


4 


LED 


CQY54/III 


5322 


130 


34875 


B 


5 


LED 


CQY54/III 


5322 


130 


34875 


B 


6 


LED 


C4Y54/1II 


5522 


130 


34875 


B 


7 


LED 


CPY54/in 


5322 


130 


34875 


B 


S 


LED 


C’>Y54/III 


5322 


130 


34875 


fl 


9 


LED 


CmY54/III 


5322 


130 


34875 


E 


1 


HOLDER, LAMP 


LAMP HOLDER 


5522 


255 


24015 


E 


1 


LAMP, FILAMENT 




5322 


134 


44177 


E 


2 


LAMP.FUAMEN'T 




5322 


134 


44177 


F 


101 


FUSE 


FUSE 15x20 500mA 


4822 253 3001 7 


F 


102 


FUSE 


THERMAL FUSE 


4822 


252 


20017 


F 


201 


FUSE 




4822 


253 


30023 


F 


202 


FUSE 




4822 


253 


50023 


G 


2001 


CRYSTAL 


CRYSTAL SMC 


5522 


242 


74397 


K 


1401 


RELAY, REED 


SAM.REED-REIAIS 


5322 


280 


24151 


K 


1701 


RELAY, REED 




5322 


280 


20099 


K 


1702 


RELAY, REED 




5322 


280 


20099 


K 


501 


RELAY, R EED 




5322 


280 


24131 


K 


601 


RELAY, REED 




5522 


280 


24131 


L 


1501 


COIL, CORRECTION 




5322 


150 


14015 


L 


201 


COIL 




5322 


281 


64154 


L 


202 


COIL 




5322 


231 


64154 


!. 


203 


COIL 




5322 


281 


64154 


L 


251 


COIL, CHOKE 




5322 


152 


24092 


L 


SOI 


COIL 




5322 


156 


14074 


L 


802 


COIL 




5322 


156 


14074 


S 


101 


ADAPTER, VOLTAGE 


LINE VOLTAGE ADAPTER 


5322 


27 2 


10226 


s 


1 


SWITCH, FUSHBUT. 




5522 


276 


84076 


s 


10 


SWITCH, ROTARY 




5522 


273 


80258 


s 


101 


ADAPTER, VOLTAGE 




5322 


272 


10226 


s 


12 


SWITCH, PUSHBUT. 




5322 


276 


20314 


s 


14 


SWITCH, PUSHBU’-. 




5322 


276 


20314 


5 


16 


SWITCH, FUSHBUT. 




5322 


276 


40306 


S 


17 


SWITCH, PUSHBUT. 




5322 


276 


30303 


S 


20 


SWITCH, PUSHBUT. 




5322 


276 


50303 


s 


20 01 


PLUG, MALE 




5322 


265 


44074 


s 


2002 


SWITCH, SLIDE 




5322 


277 


24053 


s 


23 


SWITCH, PUSHBUT. 




5522 


276 


30302 


s 


26 


SWITCH, PUSHBUT. 




5522 


276 


30501 


s 


29 


SWITCH, PUSHBUT. 




5322 


276 


30304 


s 


6 


SWITCH, ROTARY 




5322 


273 


74011 


s 


S 


SWITCH, .lOTARY 




5322 


273 


74011 


T 


101 


TRANSFORMER 




5322 


146 


40334 


T 


201 


TRANSFOItMER 




5322 


158 


34074 


T 


202 


TRANSFORMER 




5322 


148 


84047 
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9.3. IEEE-A88 BUS INTERFACE UNIT A14 (PM 8955). 



Capacitors : 














C2401 


cap, electrolyt. 


10 uF 


“10+50 


63 


4822 


124 


20728 


C2402 


capacitor, ceram 


10 nF 


“20+50 


100 


4822 


122 


31414 


C2403 


capacitor, ceram 


10 nF 


-20+50 


iOO 


4822 


122 


31414 


C2404 


capacitor, ceram 


10 nF 


-20+50 


100 


4822 


122 


31414 


C2406 


capacitor, ceram 


10 nF 


-20+50 


100 


4822 


122 


31414 


C2407 


capacitor, ceram 


10 nF 


-20+50 


100 


4822 


122 


31414 


Resistors: 














R2401 


resistor 


3,3K 


2 9x0 


l,2W 


5322 


111 


94255 


Integrated circuits: 














D2401 


integr. circuit 


P8291A 




5322 


209 


81264 


n2402 


integr. circuit 


P8293 






5322 


209 


81265 


D2403 


integr, circuit 


P8293 






5322 


209 


81265 


D2404 


integr. circuit 


SN74LS245N-00 




5322 


209 


86225 


D2406 


Integr. circuit 


N74LS139N 




5322 


209 


85839 


Miscellaneous : 














X2401 


connector 








5322 


267 


74062 


X2402 


socket , male 








5322 


265 


64071 




screw 








5322 


502 


60037 




spacer 








5322 


500 


10311 




nut 








5322 


500 


10312 


A14 


IEEE interface unit 








5322 


216 


51038 


D2082 


IEEE PROM assy 








5322 


209 


10429 




Cable + connectors 








5322 


321 


20684 
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10. P.C.B.'S AND CIRCUIT DIAGRAMS 



This chapter contains the drawings of the printed circuit boards and 
the circuit diagrams. 

The drawings of the printed circuit boards are given in unit number 
sequence. The unit numbers are given on the circuit diagrams. 

Circuit diagrams following the drawings of the printed circuit boards 
are given in DIAGRAM number sequence, this means the same sequence as 
used in the circuit descriptions chapter number 3. 



References to other circuit diagrams. 



I Signals 

I to 
{ Circuit 

I diagram 



L_. 



H 

H 



Singals 

from 

Circuit 

diagram 



1 

i 



J 
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Fig. 10.1. AC power unit (Al) 
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BL 



VL/GN 



MAT 1364 





DC POWCR UNIT A2 
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u 




Fig. 10.2. DC power unit (A2) 
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Fig. 10.3. Front unit (A3) 
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FRONT 



Fig. 




10.3. Front unit (A3) 
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ATTENUATOR UNIT A301 




EXT-10 EXT BA 0 AC 0 AC 

OC DC 

Fig. 10.5. Attenuator unit (A301) 
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Cl 









r;i3 



[]ll'll ||lMI II II II J II II 



[] |l|!inn[ M II ini ii [rirU 



0 



|R106 

ire&p. 

'Rt,0& 



MAT 1375 



Fig. 10.6. Attenuator switch (A302) 



TIME BASE SWITCH A303 





MAT 1376 



Fig . 10.7. Time-base switch ( A303) 
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MEMORY SWITCH UNIT A304 




LEDBAR UNIT A305 






LEDBAR UNIT A305 




Fig. 10.9. Ledbar unit (A305) 



MAT 1379 
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SMOOTH SWITCH UNIT A306 





^ MAT 1361 

Fig. 10.11. Triple led unit (A307) 
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11. 


LIST OF SIGNAL 


DENOMINATIONS 


Signal 


Generated 
on unit 


Description 


ABCDCHOP 


A305-S27 


Signal from pushbutton ABCDCHOP. 


ALE 


All 


Address latch enable signal. 

Indication from the microprocessor when address infor- 
mation is applied to the bus lines. 


A8-A15 


All 


8 M.S.B.'s of the microprocessor address bus. 


AD0-AD7 


All 


Microprocessor address/ data input/outputs . 


AUPO-15 


All 


16 bits address bus output from microprocessor. 


ADCO-11 


All 


12 bit address bus from the DISPLAY counter. 


ADCOO-7 


All 


ADC output bits 0,,,7. 


APCO-11 


All 


Address pretrigger counter bits 0...11. 


AUPBO-11 


All 


12 bit system address bus. 


AUTO 


A5-S2A 


Signal from AUTO switch. 


AUXCHN 


All 


AUXCHN signal from the microprocessor, indicating that 
the 4-channel mode is active. 


AVSB-AVSB 


All 


A versus B. Active in X=A/Y=B mode. 


AWCO* 


ah'] 




AWCl* 


All > 




AWC2* 


All J 


Write counter address bits 0, 1 and 2, directly 
derived from the signals AWCO, AWCl and AWC2. 


AWCO- 11 


All 


Address write counter bus output bits from the WRITE 
counter. 


BUSY 


All 


Busy signal from the ADC that indicates that the ADC 
is converting the T&H output signal into an 8-bit 
digital number. 


CEP 


All 


Chip enable selection signal for the 8155 (RAM+I/O 
PORTS+TIMER) from address decoder. 

For addresses 6000H-7FFFH, 


CHANSON 


A9 


Channel B ON. Signal from the microprocessor, 
indicating that channel B is switched on. 


CHOPl 


All 


Chopper signal 1, 


CH0P2 


All 


Chopper signal 2. 


CLADC 


All 


Clock signal for the ADC, 


CLEAR 


A304-S20 


Signal from pushbutton CLEAR. 
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Signal 


Generated 
on unit 


Description 


CLK 2,5 MHz 


All 




2,5 MHz clock output signal from the microproces; 


CLWC 


All 




Clockpulse for the WRITE counter. 

The WRITE counter is increased by one with CLWC. 


CMC 


A5-S1 


Signal from vertical display mode switch. 


CMl 


A5-S1 


Signal from vertical display mode switch. 


CM2 


A5-S1 


Signal from vertical display mode switch. 


CMLO 


All 




Signal derived from CMO. 


CHLl 


All 




Signal derived from CHI . 


CML2 


All 




Signal derived from CM2. 


CNTUP 


All 




Count up pulses for the DISPLAY counter. 


COMPARE 

CQ 

CR 

CS 


A304 

AlO 
All 
All 1 


“S22 


Signal from pushbutton COMPARE. 


CT 


All J 




Command signals from the microprocessor for the 
different display modes, 
single channel 
dual channel 
aux channel 



CTB-CTB 


All 


Clockpulse for time-base dividers. 


CONTCO 


All 


Control counter output bit 0. 


CONTCl 


All 


Control counter output bit 1. 


C0NTC2 


All 


Control counter output bit 2, 


C0NTC3 


All 


Control counter output bit 3. 


DO-7 


All 


8 bit system data bus. 


D0'-D7' 


All 


Adder input bits. 


D0"-D7" 


All 


Adder input bits. 




All 


Data selection signal from address decoder. 
For addresses 2000H-3FFFH, 


DATUPC 


All 


Data selection signal from address decoder. (Only 
active under microprocessor control). 


DIGCH 


All 


Digital channel selection signal in MEMORY ON mode 
DIGCH=0, when 2 or 4 channel mode Is selected. 
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DIR-DIR 


All 


Signal indicating that the DIRECT-mode is active. 


DT 


All 


Display timing pulse. 


DUAL OUT 


All 


Signal from the microprocessor indicating that DUAL 
SLOPE is active. 


DUAL IN 


A3-S32 


Signal from DUAL SLOPE switch. 


DUPO-7 


All 


8 bit multiplexed Data-Address bus output from 
microprocessor. 


DUP 2 


All 


Data/address line 2 used as enable display signal. 


DUP3 


All 


Data/ address line 3 used as enable trigger signal. 


EINP-EINP 


All 


End input. Signal to indicate the end of a display 
memory write cycle. 


EXTOL 


All 


Signal indicating that the EXTERNAL CLOCK-mode is 
active. 


EXT CLOCK 


All 


Signal from EXT CLOCK input socket X6, 


HOCOND 


All 


Hold and convert pulse in DIRECT-mode. 


HOCONS 


All 


Hold and convert pulse in SAMPLING-mode . 


HOCONSE 

HOCONSE 


All 


Hold and convert pulse in SAMPLING- and EXT CLOCK- 
mode. 


HOCONDSE 


All 


Hold and convert pulse in DIRECT-, SAMPLING- and EXT 
CLOCK-mode, 


HOLDOFF 


All 


Hold off signal for PRE TRIGGER counter. 


HOLD OFF IN 


A5 


Input hold-off signal for the hold-off logic. 


HOLD OFF OUT 


All 


Output hold-off signal from the hold-off logic. 


HTRG 


All 


Auxiliary trigger signal (help trigger). 


INT 


A14Coption) 


Interrupt signal from IEEE option. 


LM 


All 


Address decoding signal from address decoder. 
For addresses 8000H-9FFFH. 


lOA 


All 


Address decoding signal from address decoder. 



For addresses AOOOH-BFFFH. 
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Signal Generated Description 

on unit 



IOC 


All 


Address decoding signal from address decoder. 
For addresses COOOH-DFFFH. 




Toe 


All 


Address decoding signal from address decoder. 
For addresses EOOOH-FFFFH. (For IEEE). 




I0RD8 


All 


Input/ output read 8. Address decoding signal for the 
input shiftregister , 




I0WR8 


All 


Input/output write 8. Address decoding signal for the 
LED-bar unit. 




lOWRA 


All 


Input/output write A. Address decoding signal for 
I/O port. 




lOWRC 


All 


Input/output write C, Address decoding signal for 
I/O port. 




LATEN 


All 


Latch enable. 




LDTR 


All 


Latch delayed trigger. 

Control pulse for the pre-trigger latch. 




LEDBCL 


All 


LED-bar clocksignal. 




LOADS 


All 


Load signal for loading the WRITE counter . 




LOADS 


All 






LOADPC 


All 


Load signal for the PRE TRIGGER counter. 




LOCK 


A304-S21 


Signal from pushbutton LOCK, 




LTXT 


All 


Textplate load signal for the input shiftregister to 
load the switch settings into the shiftregister. 




LXDA 


All 


Latch signal for X-DAC, 




LYDAl 


All 


Latch signal 1 for Y-DAC. 




LYDA2 


All 


Latch signal 2 for Y-DAC, 




MEMDUMP 


A305“S31 


Signal from pushbutton MEMDUMP. 




MIN/MAXI 


A305-S28 


Signal from pushbutton MIN/MAX. 




MIN/MAX 


All 


MIN/MAX signal from the microprocessor, indicating 
that the MIN/MAX mode is active. 


- 


MIP 


AlO 


Maximum peak detector. 
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Description 


MAP 


AlO 


Minimum peak detector. 


MUX 


All 


Multiplexer control pulse to select the WRITE counter 


MUX 


All 


or DISPLAY counter. 


NDRL 


All 


New data ready latch. This signal indicates that a new 
signal sample is converted from analog to digital and 
can be stored in the PRE-TRIGGER memory. 


OE 


All 


Output enable signal for PRE TRIGGER memory. 


OEDH 


All 


Output enable display memory. 


OFF 


All 


Signal from pushbutton OFF, 


PO-7 


All 


Pretrigger memory input/output data bits 0.*,7, 


PRETRIG 


A305-S25 


Signal from pushbutton PRETRIG, 


PRTRO 


Alll 




PRTRl 


All ? 




PRTR2 


All J 


Pretrigger signals 0, 1 and 2 from the microprocessor 
for the presetting of the length of the pretrigger 
memory , 


QDR 


All 


Active "low" In DISPLAY QUART - mode. 


QUART 


A305-S23 


Signal from pushbutton DISPLAY QUART. 


RCO 


All 


Ripple carry signal 0 from the first WRITE counter ic. 


RCl 


All 


Ripple carry signal 1 from the second WRITE counter ic. 


RCMSB 


All 


Ripple carry signal from the most significant bit of 
the last WRITE counter ic. 


RD-RD 


All 


Read-mode signal. 


RDUP-RDUP 


All 


Read signal from microprocessor. 


RESET 


A304-S19 


Signal from pushbutton RESET. 


RESDET 


All 


Reset detector signal for peak detectors. 


RESIN 


All 


Reset input signal for the microprocessor. 


RESUP 


All 


Reset output signal from microprocessor. Used for 
reset of the 8155 and the IEEE option. 
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Signal 



ROMO 



ROMl 

rti-rtT 

RT2-^ 

RW 

SALT 

SEQWC 

SINGLE 

"SHAR 

SHAR 

SHROUT 

SMOOTH 

SOD 

STA 

STB 

STC 

STADO 

STADl 

STAD2 

STAD9 
ST AD 10 
STADl 1 

ST ADC 



STORE 

STORE 

SYNCH 



Generated Description 
on unit 



All 



Read only memory 0. Selection signal from address 
decoder. 

For addresses OOOOH-IFFFH. 



All 



Not used in Jihis instrument. 



All 



Read timing signal 1 . 



All 

All 

All 

All 



Read timing signal 2. 

Read /write timing signal . 

If RW= 0, then read action. 

If RW= 1, then write action. 

Sequential alternating . 

Sequential write counter, 

SEQWC= 0 — > DIRECT and SAMPLING I - mode. 
SEQWC= 1 — > SAMPLING II - mode. 



A304-S18 Signal from pushbutton SINGLE. 



A304-S17 Store hardware signal from pushbutton MEMORY ON. 
A304-S17 



All 



Shift register output signal containing the settings 
of the frontpanel switches. 



A305-S30 Signal from pushbutton SMOOTH. 

All Serial output data signal. Used as software trigger 

signal for service routine. 



All 

All 

All 

AH') 
All > 
AllJ 

ah'] 
All y 
AllJ 

All 



Step A 
Step B 
Step C 



3 L.S.B.'s h 



> Start address display counter. 



3 M.S.B.'s 



Start signal for the ADC. 



A304-S17 Logic signal derived from the MEMORY ON switch. 
A304-S17 



All 



Synchron/asynchron signal from the microprocessor. 
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Signal 


Generated 
on unit 


Description 


TO 


Ain 




T1 


All Y 




T2 


AllJ 


Count Inputs for WRITE counter ic's. 


TB2 


A3-S10 




TB3 


A3-S10 




TB4 


A3-S10 




TBS 


A3-S10 




TB6 


A3-S10 




TB7 


A3-S10 


Signals from the TIMS/DIV switch. 


TBC 


All 


Time-base setting signal C, 


TBD 


All 


Time-base setting signal D. 


TBT 


All 


Time-base setting signal T. 


TROUT 


All 


T&H output signal. 


TIME/DIV 


A305-S26 


Signal from pushbutton TIME/DIV. 


TIMER IN 


All 


Timer input signal from digital time-base circuit . 


TIMER OUT 


Ail 


Timer output signal for digital time-base circuit. 


TI9 


All 


End of quarter in DISPLAY QUART mode. 


TR-TR 


All 


TRACK control signals for I&H circuit. 


TRACK 


All 


TRACK command for the T&H circuit. 


TRACK 


All 


TRACK= 0 — > Hold 

TRACK= 1 “> Track 


TRAUT 


All 


Trigger automat signal . 


TRGRD 


All 


TRIGGERED. Indication that trlggerpulses are generated 
in the trigger circuit. 


TRIG 


All 


Trigger signal from the trigger circuit. 


TRIG! 


All 


Trigger latch signal indicating that a trigger signal 


TRIG! 


All 


is latched. 


TREES 


All 


Trigger reset signal . 


TRSHXY 


All 


Track and hold signal. 


TZRD 


All 


Timing Z-pulse in read mode. 


UPCONT 


All 


Microprocessor control signal. 


UPCONT 


All 




VREF 


All 


Reference voltage for the ADC. 
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Signal 


Generated 
on unit 


Description 


WEDSP 


All 


Write enable display pulse for the display memory, 
generated by the memory write logic and functions also 
as a clockpulse for the WRITE counter. 


WEPTR 


All 


Write enable pretrigger pulse for the pre-trigger 
memory and clockpulse for the PRETRIGGER counter, 
directly derived from each NDRL pulse. 


WR 


All 


Write timing signal. 


WRUP 


All 


Write signal from microprocessor. 


X=A/Y=B 


A305-S29 


Signal from pushbutton X=A/Y=B. 


X DAC 


All 


Horizontal digital to analog converter output signal. 


XDACIO- 


All\ 




XDACIU 


All/ 


Horizontal digital to analog converter input signals. 


YDAC 


All 


Vertical digital to analog converter output signal. 


ZAB 


All 


Z-pulse for A versus B mode. 


ZDTCRT 


All 


Z-pulse for display timing. 


ZEN 


All 


Z enable pulse. 


ZRD-ZRD 


All 


Z-pulse in read. 


ZMOD 


All 


Z mode pulse. Blanking/unblanking pulse in STORE mode. 


Ground 
+ 5V 
+ 12V 
- 12V 







20 MHz All 20 MHz output signal from oscillator. 
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12. ACCESSORIES 

12.1. ACCESSORIES SUPPLIED WITH THE INSTRUMENT 

12.1.1. 10:1 Passive probe PM 8927A 

The PM 8927A Is a probe with an attenuation factor of 10, designed for 
real-time oscilloscopes up to 100 MHz, with BNC input jack and input 
resistance 1 Mohm. The cable length of this probe is 1,5 m. 

Characteristics 



Electrical 



Attenuation 

Input resistance d.c, 

^ • c • 

Input capacitance 
d.c. and l.f. 

Input reactance h.f. 
Useful bandwidth 
Maximum rated input 
voltage 



Check-zero button 
probe shell 

Compensation range 



lOx + 2% (oscilloscope input 1 Mohm), 

10 Mohm + 2% (oscilloscope input 1 Mohm). 

See graph FIG. 12.1. 

llpF + IpF (oscilloscope input 1 Mohm + 5% 
paralleled by 25pF + 5pF) . 

See graph FIG. 12.1, 

See graph FIG. 12.3. 

SOOVd.c. -i- a, c. peak, derating with frequency. 

See FIG. 12.2. Oscilloscope input IMohm and 
voltage applied between probe tip and earthed 
part of probe body. 

Test voltage ISOOVd.c. for 1 s . at a tempera- 
ture between 15 and 25°C, a rel . hum. of 80% 
at maximum and at sea level. 

Same function as 0 position of input coupling 
switch on oscilloscope, 

14 ... 40pF (input capacitance of oscilloscope). 



Environmental 

Probe operates within specification over the following ranges: 

Temperature -25®C to +70*^0 

Altitude Up to 5000 metres (15000 feet) 

Other environmental 

data Same as for any PHILIPS oscilloscope the probe is 

used with. 



Mechanical 



Dimensions Probe body 103 mm x II mm dia (max.) 

Cable length 1500 mm. 

Correction box 55 x 30 x 15 mm incl. BNC 
Incl. standard accessories 140 g. 



Mass 
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FREQUENCY ^ 

MAT 136 3 

FIG. 12.2. a.c. component (peak) of maximum rated input voltage vs 
frequency. 




OF OSCILLOSCOPE 

FIG. 12,3. Useful bandwidth vs frequency. 



Archief RadioDatabase.nl 



BAMA KOPIE 



12-3 



12,1.2. Matching the probe to your oscilloscope 

The measuring probe has been adjusted and checked by the manufacturer. 
However, to match the probe to your oscilloscope, the following 
procedure is necessary. 

Connect the measuring pin to the CAL socket of the oscilloscope, 

A trimmer can be adjusted through a hole in the compensation box to 
obtain optimum square-wave response. See FIG, 12.4. , 12,5. and 12,6. 




FIG, 12.4, FIG. 12.5. FIG. 12.6. 

Under-compensation Correct compensation Over-compensation 



12.1.3 Adjusting the h.f, step response 

The h.f. step response correction network has been adjusted by the 
manufacturer to match an average oscilloscope input. For optimum pulse 
response , however , the probe can be adjusted to match your particular 
oscilloscope. Later adjustment is only necessary if the probe is to be 
used with a different type of oscilloscope, or after replacement of an 
electrical component. 

For the adjustment, proceed as follows: 

Connect the probe to a pulse generator (rise time not exceeding 1 ns) 
which is terminated by its characteristic Impedance. Dismantle the 
compensation box as is described in section 12,1,5. Set the generator 
to 100 kHz. Adjust R2 and R3 alternatively to obtain a display as 
shown in FIG. 12.7. It is important that the leading edge is as steep, 
and the top is as flat, as possible. Incorrect settings of R2 and R3 
five a rise to pulse distortions as shown in Fig. 12.8. and 12.9. 




FIG. 12.8. FIG. 12.9. 

Rounding due to Overshoot due to 

incorrectly adjusted incorrectly adjusted 

potentiometers potentiometers 



FIG. 12.7. 

Preset potentiometers 
correctly adjusted 
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12.1.4. Dlmntllng the probe (See FIG. 12.7) 

The front part 11 af Che probe can be screwed froa the part 13. Item 
11 can be slid from 12 and 13. The RC combination part 12 Is soldered 
to 13. For replacement of 12 refer to the next section. 

12.1.5. Dismantling the eowpensation box (See FIG. 12.7) 

Unscrew the ribbed collar of the compensation box to Che cable. The 
case 14 can be slid sideways off the compensation box. The electrical 
components an the printed wiring board are accessible now. 




IUT4» 



FIG. 12.10. Dismantling and accessories 



12.1.6. Replacing parts 

12. 1.6.1. Assembling the probe: 

A new RC network is slid over Che cable nipple, after %rtilch the cable 
core is soldered on Co the resistor wire. When Che measuring probe is 
assembled, the RC network must be at dead centre in the probe tip. 

12.1 .6. 2. Replacing the cable assembly: 

Dismantle Che compensation box. 

Unsolder the connection between the inner conductor and the printed 
wiring board. Keep Che frame of Che compensation box steady and loosen 
the cable nipple with a 5 mm spanner on the hexagonal part. Replace 
Che cable and and fit it, working in the reverse order. 
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12. 1.6. 3. Replacing the BNC: 

Dismantle the compensation box. 

Unsolder the connection to the printed wiring board. Hold the frame of 
the compensation box firmly and loosen the BNC with a 3/8 inch 
spanner. Replace the BNC and fix it, working in the reverse order. 

12 . 1 .6 .4. Replacing the probe tip 

The damaged tip can be pulled out by means of a pair of pliers, A new 
tip must be firmly pushed in. 

12.1,7, Parts list 



12.1.7.1 .Mechanical parts { See FIG. 12.7 and 12.8) 

Items 1 to 10 are standard accessories and are supplied with the 
probe . 



Item Ordering number Qty Description 



1 


5322 


321 


20223 


1 


2 


5322 


256 


94136 


1 


3 


5322 


255 


44026 


10 


4/5 


5322 


310 


34134 


6 


6 


5322 


268 


14017 


2 


7 


5322 


562 


44319 


1 


8 


5322 


462 


44318 


2 


9 


5322 


462 


24019 


1 


10 


5322 


264 


24019 


1 


11 


5322 


264 


24021 


1 


12 


5322 


216 


54152 


1 


13 


5322 


320 


14063 


1 


14 


5322 


447 


61006 


1 


15 


5322 


268 


44019 


1 



12. 1 . 7 .2.Electrical parts 



Earth cable 
Probe holder 

Soldering terminals which may 
serve as a test pin in circuits 
Set of six marking rings 
Probe tip 
Insulating cap 

Insulating cap fir DIL measurements 

Wrap pin adaptor 

Spring-loaded test clip 

Probe shell with check-zero button 

RC network 

Cable assembly 

Cap 

BNC connector 



Item Ordering code 



Qty Description 



Cl 


— 


1 


C2 


5322 125 54003 


1 


R1 


- 


1 


R2 


5322 101 14047 


1 


R3 


5322 100 10112 


1 



Part of RC network (not separately 
supplied) 

Trimmer 60 pF, 300 V 

Part of RC network (not separately 

supplied) 

Potmenter 470 Ohm, 20%, 0,5 W 
Potmeter 1 kilo Ohm, 20%, 0,5 W 
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01 

— It— 

R1 

-cm- 



1 









XI 






;io3 



(O 

O 



-i 



FIG. 12.11. Printed wiring board showing adjusting elements, circuit 
diagram. 



12.2. ACCESSORY INFORMATION FOR OPTIONAL ITEMS 
12.2.1. IEEE-488 BUS - interface PM 8955. 

General 



The PM 8955 option is a general-purpose bus Interface, in according 
with the IEEE-488 standard, for use with the PM 3305 Oscilloscope. 

This option enables the oscilloscope to be used in a measuring system 
together with other IEEE BUS-compatible instruments. 

For more detailed operating Information refer to the separate booklet 
of the PM 8955. 

For Installation instructions see information delivered with the 
PM 8955. 

For spare parts see chapter 9.3. in this manual. 



COOJNG SYSTEM OF FAILURE REPORTING FOR QUALITY 
ASSESSMENT OF T&M INSTRUMENTS 
(exct. potentio metric recorders^ 

The information contents of the coded failure description is necessary for our computerized processing of 
quality data. 

Since the reporting of repair and maintenance routines must he complete and exact, we give you an example 
of a correctly filled out PHI LIPS SERVICE Job sheet. 



0 ® 

Cotjntry Day Month Year 



Typentf/nber 



A/ersion 



3 2 



1 5 0 4 7 



13 



0 jp ■ M 


3 


2 


6 


a 


0 


2 



Factory/Seriai no. 





0 


0 


0 


ill 


3 



CODED FAfLUFE DESCHfPTiON 






feature of call L ocation 



Componenx/^equence no. Category 



Installation 
Pre sale repair 
Preventive 
maintenance 
^ Corrective 
^ maintenance 
. Other 




Job comp/BWrf 
yVorkiftg time (S) 

rrwii Hrs 



Detailed description of the information to be entered in the various boxes: 

0Country: | 3 | 2 | = Switzerland 

®Oay Month Year 1 1 | 5 j Q | 4 | 7 | 5 | - 15 April 1975 

iS^Type number/Version | Q [ P [ M | 3 | 2 | 6 ] 0 | 0 j 2~j = Oscilloscope PM 3260^ version 02 fin later 

oscilloscopes this number Is placed in front of 
the serial no) 

^Factorv/Seriai number 0[o|o|7|Sj3| = DO 783 These data are mentioned on the type plate of 

the instrument 



©Nature of call: Enter a Cross in the relevant box 
©Coded failure description 



Location 

n 



These four boxes are used 
to isolate the problem aree. 

Write the code of the part 
in which the fault occurs, e*g. unit 
no or mechanical item no 
of this part (refer to 'PARTS 
LISTS' in the manual). 

Example: 0001 for Unit 1 
OOOA for Unit A 
0075 for item 75 
If units are not numbered, do not 
fill in the four boxes; see Example 
Job sheet. 



Component/ssqoence no. Category 



1 1 1 I I I I 

These six boxes are intended to 
pinpoint the faulty component. 

A, Enter the component 
designation as used in the circuit 
diagram. If the desigriatlon Is 
alfa-numeric,the tetters must be 
written (starting from the left) 
in the two left-hand boxes and 
the figures must be written (in 
such a way that the fast digit 
occupies the right-most box) in 
the four right-hand boxes. 

B. Parts not identified in the 
circuit diagram: 

990000 Unknown/Not applicable 
990001 Cabinet or rack [text 

plate, emblem, grip, rail, 
graticule, etc.) 

990002 Knob (ind. diaJ knob, cap, 
etc.) 

990003 Probe (only if attached 
to Instrument) 

990004 Leads and associated plugs 
990D0S Holder [valve.transrstor, 
fuse, board, etc.) 

990D06 Complete unit (p,w. 

board, h,*, unit, etc.) 
990D07 Accessory (only those 
without type number! 
990008 Documentation (manual, 
supplement, etc.) 

990009 Foreign object 
990099 Miscellaneous 



□ 

0 Unknown, not applicable (fault 
not present, intermittent or 
disappeared) 

1 Software error 

2 Readjustment 

3 Electrical repair (wiring, solder 
joint, etc,) 

4 Mechanical repair (polishing, 
filing, remachining, etc.) 

5 Replacement (of transistor, 
resistor, etc,) 

6 CJeaning and/or lubricatjon 

7 Operator error 

8 Missing items (on pre-sale test) 

9 Envjronmentai requirements are 
not met 



0Job completed: Enter a cross when the job has been completed. 

©Working time; Enter the totai number of working hours spent in connection with the job (excluding 
travelling, waiting time, etc.), using the last box for tenths of hours. 

I [ [ 1 ]~~2 I = 1,2 working hours {1 h 12 min.) 
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Sales and service all over the world 



Alg*r: Buraau da Llaltan Philips, 

24 bn Rua Bougainville, 

El Mciuradia, Al^r; IQI.: 53S672 

Atgenttut! Philips Argentina S.A., 

Caiaila da Corcad 3479, (Cantral), 143Q Bjanos Airesj 
tek j1>7CH242l/70-23Z5/2905/8488 

Aflitraliat Ptiilipi Scientific & Indusiriai 
Eguipntant Diviaton, Centre Court, 

25 '27 Paul Straat, P.Q Box 119, 

N orth Rybe/NSW 2 11 3j tel . (2 )8Bfl-8222 

Bangle D«ihr Philips Bengla Deih Ltd,, 

P.Q. Box 52;: Rimna, Dacca; tel. 2B3332 

Balgic/Bafgtqua: Philips and MBLE assodates, 

Philips Scianttfii; and Industrial Equipment Division; 
BO Rue cLes Deux Geres; 107D Bruxelles, 
tel. (2f 523.DQ,00 

Bolivia: Industries Baliviatsei Philips S,A.. 

Caj6r> Postal 2B64, La Pal; 
tel, ; 90029/55270/55604 

9r«sit: Philips Do Brasil Ltda, 

Avanida 9 da Juiha 5229; Ceixe Postal 8661; 

C£P 01407 - Seo Peulo \S P.|; 
tel. 2B25722 
Sarvica Centra: 

Sistemes Profisiiorseii 
Rua Amador Suano, 474, 

Caixa Postal 31 60 - &, Amaro 
C£PD4752-$lo Amera (S.P.f, 
tel. (11> 2476522 

Canada: Philips Test and Weaioring I nstruments Inc., 
5 Leswyri Road, 

Toronlo (Ontario} M6A-1K2; 
tel, 1416)769-7138 

Chile: Philips Chi|«naS.A„ 

Division Professional, Avda. Santa Maria 0760; 

Casills Postai 25B7, Santiago da Chile; td. 770D3B 

Colombia: Industrias Philips de Cblumbta S.A., 

Celle 1 3 no. 51—39, Apartado Aareo 4282, 

Bogota: tel. 26017600 

DHimark: Philips EJektronik-Svstemer A/S, 

Aid. for Induftri og Forskning; Straixllodava; 4, 

P.Q, Box 1919, 2300 Kdbenhavn S, 
tel. {1)572222 

Deutechland (Bundesrepudlik): PhiiipsCmbH, 
Unternehmansbaraich Blaktronik fur 
Wissanichaft und Industrie, Mlramstraise 37, 

Poftfach 310 320; 35 Kaual-BBttBnhauSGn; 
tel, (561) S01C 

Eouador; Philips Ecuador S.A., 

Casilla 343, Quito; tel. 230030 

Egypt: Resident Dalageta Office of Philips Industries, 
5 Sharif Street, Corner Efoui. P.O. Box 1687, Cairo; 
tel. 75411B/754259/754077, 

Eire; Philips ElaetncBl {Ireland) Ltd. 

Newsteed, Clonskeegh, Dublin 14; tel. (1) 663355 

ExpaRa: Philips IblricaS.A.E., 

Dpio Aperatosde Madida, Martinex ViJIargas 2, 
Apertedo 2066, Madrid 27; 
tel (II 40422QO 
Sarvioe Centra: 

Dpto Tco. de Instrumentacibn. 

Calte d« Albasartz 75, Madrid 17; 
tel. (1) 20471QO 

Ethiopia: Philips Ethiopia (Priv. Ltd. Co.), 

Ras Ababa Araguay Avenue, 

P.O£,2565, 

Addis Abeba; tel. 448300 

Finlartd: 3ee Suomi 

Franca; S.A. Philips Iridustrieilaat Commerciale, 
Division S&l r 

105 Rue da Paris, S3 002 Bobi^y; 
tH, [^] 8301111 

Greet Britain: Pye LInicam Lid., York Street, 
Cembrkige CB 1 -2P71, tel. (223) 363366 
Sarvica Centre ; 

Beddington Lane, Ctoydnit, Surrey CR94EN; 
tei {1)6343670 

Graaca: Sea Hellas 

Hellas; Philips S,A, Heilenique, 

54 Avenue Svngrou, P,0, Box 153, 

Athens 403; iai.{1) 9215311 

Hong Kong: Philips Hong Korrg Ltd.. 

P.O.B. 2108, St. GeoTga''s Buildlrtg, 21st floor, 

Hong Kong city; tak (5) 249246 
Servioe Centra: 

Hopewell Centre, I6th floor, 

No, 17, Kennedy Roed, 

Wanchei, Hong Kong; 
tal. (5)28^75 



India; PeicQ Eleetronios Sr Eloctricals Ltd., 

S&l Equipment, Shi vsager Estate, 

Block "A", Dr. Annie Besant Boed, 

P.O 3.559B. Worn, Bombay 4000 18 (WB); 
tel. 391431 

litdonassa: P.T. Philips Development Corporation, 

Jalan Lei. Jen Haryona M.T, Kav. 17, 

P 0.3. 2237, slakerta-Selatan; lei. (21) B2080B 

Iran: Philips Iran Ltd., P.O.B. 1297, Teheran; 
tel. 662281/5 

Iraq: Philips Iraq W.L.L., Munir Abbas Building, 

4lh flogr; South Gale. P.O. box 5749, Baghdad; 
tak 8880409 

Idand: Haimiliaiaaki SF,Saet{jnB, Reykjavik: 
lal. 24000 

lilaa Canariaa; Philipa Ibdrica S A.E ., 

Triane 132, Lss Pelmes, CasilEa 39-41 , 

Santa Crui de Tenerife 

Italia; Philips S.p.A., Sezione 3&I/T&M; 

Vlale Elvaxla 2,20052 Monia; tel, {39) 36351 

Japan; See Nippon 

Jordan: Philips Delegate Off loft, 

?.0 Bax 35268, Amman; tel. 4399S 

Kenya ; Philips I Kenya] Ltd., 

01 Katou Road, Industrial Area, 

P.O.B 30554, Nairobi; tel. 557998 

Kuwait: Delegate Office of Philips Industries, 

P.0, 3ux 3601, Safat, Kuwait; tel. 42B678 

Lebanon: Philips Middle East S.A.R.L.i 
P.O. Box 11670, Beirut, tel 382300 

MaLiviia: Philipa Malaysia Sdn Bhd., 

Lot 2, JsJan 222, Section 14, 

P.O, Box 2163,Petiiing Jaya, 

Sd&ngcir;tel. S74411 

fyttxica: Philipa Maxicana S.A. de C.V., 

Div. Cientiflpc Industrial, Calle Durango 167, 

Apanadcr Postil 24'-32S, Mexico 7 {D.F.) ; 
tel.544-91-B9 

Moracco: 5.A.M.T.E.L.,Ceu Bandoeng, 

B.P. 10696, Casablance; tel. 3D21B2 
NadsHaiid: Philips Nederland B.V., 

Hoofdgroep PPS, Baschdijk 52S, Gebouw VB, 

5600 VB Eindhoven: tel. 793333 
Serv ice centra ; 

Technische Service Prof, Aktiviteiten 
Hurkseftrelt 42, Gebouw HBK, 

3600 MC EirKlhoven; tei. 723094 

Nad. Antillan; Philips Arrtiilena N.V., 

PostbuS 523, Willemstad, Curipaa; 
tel. 3757 3/3747S 

New Zealand: Philips Electrical Industries of N.Z. Ltd., 
Scientific and Industrial Equipment Division; 

Hcrlor Street, P.O. Box 2097, 

Naerue, Wallirtgion; tel. 679639 

Nygiria: Associated Electronic Products {Nigeria) Ltd.» 
Ikorodu Road, P.O.B. 1921, Lagos; tel.90Cl60/B1 

Nippon: NP Trading Co. Ltd., 

KIrimoto Bldg. 11-2, 

Tsunaibiina Higashi 1 - Chome, Kohoku-ku, 

Yokohama 

Norga; Norsk A.S. Philips, 

Induftrl og For^ki^Jng, Esecndropa gate 5, 

Postboki 5040, Oslo 3: tel. {21 463890 
Service Centra; 

Portbolci 1 Uanglerud, Oslo 6: tel. 12) 336270 

OeeterrSKh: Oesterreiciiische Philips Industrie Grr^H, 
Abtailung Industrie Elektronlk, 

BreiteTifurter^rajsa 219, A'1230 Wien; 
tel. (222)-34l61 1/15. 

Pakistan: Philips 'Electrlcii Co. o1 Pakistan Ltd., 

El-Markz, M.A. Jlnnich Road, P.O.B. 7101 , 

Karachi 3: tel. 70071 

Paraguay: Philipa dei Paraguay 6.A., 

Casilia de Correo 60S, Aiunclpn; 

tel. 48046/4391 8 

PerO: Philips Peruana 8. A., 

Av, Alfonoo Ugarte 1268 

Apertedo Aareo 1641 . Lime lOO, tel. 326070 

Philippines: Philips Industrial Development Inc.. 

2246 Pasong Tamn. P.O.B, 911, 

Makari mul,3ll6, Manila; tek 96B9B1/8669S9 

' Portugal: Philips Portuguasa S.A.R.L., 

Av. Eng.° Duarte Pecfieco 6, Apertado 1 331 , Lisboa 1 000; 
tak (191 6B3121/9 
Saryiqe Centra: 

Serwiqoe T^£aricos ProRaalonils, Outurela, 

2795 Linda-a-Veiha; tal. (19) 2180071 

Saaudi Arabia: Oalagata Office Philipa Irdustrias, 

Sabreen SIgd., Akport Road, P.O, Box 8944, 

Riysdh, tei 4777806/4773463 



Schwna-SuiiiO’SvImra: Philips A.G.. 

Allmenditrasae 140, Poitfach, CH8C27 Zurich; 
tei. [1)4332211/4332329 

Singajsara: Philipa Slngepora Private Ltd., 

LdfOng T,Tao Payoft, Irt floor, , - . i 

P.O. Box 340, Toe Payoh Cantral Post Office, l 

Singapore 1231; tal. (2] 538811 
Service Centre: 

403 Delta House, 4th floor, 

No. 2 Alexandra Read, 

Singapore 0315; tel. 27T2SB5 

South Africa: South African Philips (Pty) Ltd., 

2 Herb Street, New Doornfontain, P.O.B. 7703, 

Johannesburg 2000: tel. [11 ) 5140411 

Sauth-Korea: Philips Eiactronles {Korea) Ltd., 

P.O. Box 3680, Seoul; ter. 794 4202 

SuofTSt: Oy Philips Ab., 

Keivokatu 8, 

P.O Box 10255, 

00101 Hdainki 10; tei. 17271 
Service Centra: 

P.O. Box 11,SF-02831 Espoo 63; 
tal. 4D| 523122 

Sverige: Svenaka A.B. Philips. 

Philips Industrlaiaktronik, Uidiitgdvigan SO, 

Pack, 31 1584 Stockholm; tel. (8) 633000 

Syrie: PhilipsMoyaivQriantS.A,, Ru.e Fardoii 79, 

Immeubie Ksssas end Sedate, BP, 2442, Demaa, 
tel, 118605/221650/228003 

Tahwin: Philips Taiwan Ltd., 

San Min Building. P.D. Box 22978. Taipei; 
tel. [2)5631717 

Taniania: Philips (Tanlania] Ltd., 

Box . 20 1 04, Dir « Salaam; tei . 295? 1 /4 / 

Thiiiartd: Philips Electrical Co, of Thailand Ltd.. 

2B3 Sllnirs Road, P.D. Box 961 , Bangkok 5; 
tal. 233-6330^ 

TunHie; S.T.i.E T.. 32 bl*. Rue Ben Ghedhahem, 

Tunis; td. 244268/243025 

Turkiya: Turk Philipa Ticiret A.S., 

Potta Kutusu 604, Beyogiu, 

Istanbul 1; tel. 435310 

United Arab Emirates: Philips Delegeie Office, 

P.O. Box 2567, Dubai; tel 220641/220642 

Uruguay: irtdustrlis Philips del Uruguay S A.., 

Avda Uruguay 12S7, Ciiilis dc Correo 294, 

Montevidea : tel . 9 1 5641 /44 

U,6A.: 

Philips Test arid Measuring Instruments Inc., 

Uifnrrda, Garden Grove 92645 

12832 Valley View Strael, Suite 9; 

tel. : {213) 594^741/ 1714) BaB^SOOO 

Catifemu, Milpitas 95035 

489 VeJley Way; 

tek [4061 9464722 

Florida, Drlandi 32805 

750 S Orange Blossom Trait, Suite 206; 

tek [3051 4224131 

Georgia, Norcross 30071 

7094 Raachtraa Industrial Blvd., Suite 220; 

lek (404) 5660238 

ininotv, E!k Grove Village 60007 

175 Scott Street; ^ 

tek (3121 640-7B60 . ' 

Miiiashaisettf, Webum 01801 

21 Olympia Avenue; 

tel. (617) 935^972 

Minnesqte> Minneapolis 55420 

7801 Metro Parkway, Suite 109; 

tek (612) 564-2426 

New Jsisey, Mehwah 07430 

85 McKee Drive; 

tek (201) 529-3800. Toil-free (600) 631-7172 

Venezuela: Industries Venerolanas Philips 6.A., 

Apartado Aereo 1 167, Caracas 107; 
tel. {2) 393S11/3S3533 

Zaire:S.A.M.E./S.ZAR.L„ B.P. 16636, Kinshasa, 
tek3l887/a 

Zambia: Philips ELactrIcal Zambia Ltd., 

Mwenbeshi Road, P.O.B. 31878, Luseke; 
tel. 213511/218701 

Zimbabwe: Philips Electrical (PVT) Ltd., 

62, Umteh Reed, P,0. Bex 994, Bevarley/Saliibury; 
tel. 47211 



For informebon an change qf Iddren: 

N.V, Philipa' Gloellempenfabrleken, 

Tast and Meaauring Instruments, Building TO 111-4, 
5300 MD Eindhoven - The Netherlands 



Per countriaa not Ihted: 

N.V. Philips' Gtoellampenfabriaken, BSiJ Export; 
Test and Measuring Instrumonis , Building TQIII-3, 
6600 MD Eirrdhavan - The Netherlands 
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